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for the prescribed period, the employer shall notify the 
director, at least three months prior to disposal, and 
transmit them to the director if required by the director 
within that period. 

(12) Observation of monitoring. 

(a) Employee observation. The employer shall provide 
affected employees, or their designated representatives, 
an opportunity to observe the measuring or monitoring 
of employee exposure to benzene conducted pursuant to 
subsection (5) of this section. 

(b) Observation procedures. When observation of the 
measuring or monitoring of employee exposure to ben- 
zene requires entry into areas where the use of protective 
clothing and equipment or respirators is required, the 
employer shall provide the observer with personal pro- 
tective clothing and equipment or respirators required to 
be worn by employees working in the area, assure the 
use of such clothing and equipment or respirators, and 
require the observer to comply with all other applicable 
safety and health procedures. 

(13) Dates. 

(a) Engineering and work practice controls required 
by subsection (6)(a) of this section shall be implemented 
no later than December 10, 1989. | 

(b) Coke and coal chemical operations may comply 
with (b)(ii) of this subsection or alternately include 
within the compliance program required by subsection 
(6)(b) of this section, a requirement to phase in engi- 
neering controls as equipment is repaired and replaced. 
For coke and coal chemical operations choosing the lat- 
ter alternative, compliance with the engineering controls 
requirements of subsection (6)(a) of this section shall be 
achieved no later than December 10, 1992. Substantial 
compliance with the engineering control requirements 
shall be achieved no later than December 10, 1990. 

(14) Appendices. The information contained in WAC 
296-62—07525, Appendices А, B, C, and D is not in- 
tended, by itself, to create any additional obligations not 
otherwise imposed or to detract from any existing obli- 
gations. The protocols on respiratory fit testing in Ap- 
pendix E are mandatory. 


[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88- 
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WAC 296-62-07525 Appendix А substance safety 
data sheet--Benzene. (1) Substance identification. 

(a) Substance: Benzene. 

(b) Permissible exposure: Except as to the use of gas- 
oline, motor fuels, and other fuels subsequent to dis- 
charge from bulk terminals and other exemptions 
specified in WAC 296—-62-07523 (1)(b): 

(i) Airborne: The maximum time-weighted average 
(TWA) exposure limit is one part of benzene vapor per 
million parts of air (1 ppm) for an eight-hour workday 
and the maximum short-term exposure limit (STEL) is 
5 ppm for any fifteen—minute period. 

(ii) Dermal: Eye contact shall be prevented and skin 
contact with liquid benzene shall be limited. 
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(c) Appearance and odor: Benzene is a clear, colorless 
liquid with a pleasant, sweet odor. The odor of benzene 
does not provide adequate warning of its hazard. 

(2) Health hazard data. 

(a) Ways in which benzene affects your health. Ben- 
zene can affect your health if you inhale it, or if it comes 
in contact with your skin or eyes. Benzene is also harm- 
ful if you happen to swallow it. 

(b) Bffects of overexposure. 

(i) Short-term (acute) overexposure: If you are 
overexposed to high concentrations of benzene, well 
above the levels where its odor is first recognizable, you 
may feel breathless, irritable, euphoric, or giddy; you 
may experience irritation in eyes, nose, and respiratory 
tract. You may develop a headache, feel dizzy, nause- 
ated, or intoxicated. Severe exposures may lead to con- 
vulsions and loss of consciousness. 

(ii) Long-term (chronic) exposure. Repeated or pro- 
longed exposure to benzene, even at relatively low con- 
centrations, may result in various blood disorders, 
ranging from anemia to leukemia, an irreversible, fatal 
disease. Many blood disorders associated with benzene 
exposure may occur without symptoms. 

(3) Protective clothing and equipment. 

(a) Respirators. Respirators are required for those op- 
erations in which engineering controls or work practice 
controls are not feasible to reduce exposure to the per- 
missible level. However, where employers can document 
that benzene is present in the workplace less than thirty 
days a year, respirators may be used in lieu of engineer- 
ing controls. If respirators are worn, they must have 
joint Mine Safety and Health Administration and the 
National Institute for Occupational Safety and Health 
(NIOSH) seal of approval, and cartridge or canisters 
must be replaced before the end of their service life, or 
the end of the shift, whichever occurs first. If you expe- 
rience difficulty breathing while wearing a respirator, 
you may request a positive pressure respirator from your 
employer. You must be thoroughly trained to use the 
assigned respirator, and the training will be provided by 
your employer. 

(b) Protective clothing. You must wear appropriate 
protective clothing (such as boots, gloves, sleeves, 
aprons, etc.) over any parts of your body that could be 
exposed to liquid benzene. 

(c) Eye and face protection. You must wear splash— 
proof safety goggles if it is possible that benzene may 
get into your eyes. In addition, you must wear a face 
shield if your face could be splashed with benzene liquid. 

(4) Emergency and first aid procedures. 

(a) Eye and face exposure. If benzene is splashed in 
your eyes, wash it out immediately with large amounts 
of water. If irritation persists or vision appears to be af- 
fected see a doctor as soon as possible. 

(b) Skin exposure. If benzene is spilled on your cloth- 
ing or skin, remove the contaminated clothing and wash 
the exposed skin with large amounts of water and soap 
immediately. Wash contaminated clothing before you 
wear it again. 

(c) Breathing. If you or any other person breathes in 
large amounts of benzene, get the exposed person to 
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fresh air at once. Apply artificial respiration if breathing 
has stopped. Call for medical assistance or a doctor as 
soon as possible. Never enter any vessel or confined 
space where the benzene concentration might be high 


"without proper safety equipment and at least one other 


person present who will stay outside. A life line should 
be used. 

(d) Swallowing. If benzene has been swallowed and 
the patient is conscious, do not induce vomiting. Call for 
medical assistance or а doctor immediately. 

(5) Medical requirements. If you are exposed to ben- 
zene at a concentration at or above 0.5 ppm as an 8- 
hour time—weighted average, or have been exposed at or 
above 10 ppm in the past while employed by your cur- 
rent employer, your employer is required to provide a 
medical examination and history and laboratory tests 
within sixty days of the effective date of this standard 
and annually thereafter. These tests shall be provided 
without cost to you. In addition, if you are accidentally 
exposed to benzene (either by ingestion, inhalation, or 
skin/eye contact) under emergency conditions known or 
suspected to constitute toxic exposure to benzene, your 
employer is required to make special laboratory tests 
available to you. 

(6) Observation of monitoring. Your employer is re- 
quired to perform measurements that are representative 
of your exposure to benzene and you or your designated 
representative are entitled to observe the monitoring 
procedure. You are entitled to observe the steps taken in 
the measurement procedure, and to record the results 
obtained. When the monitoring procedure is taking place 
in an area where respirators or personal protective 
clothing and equipment are required to be worn, you or 
your representative must also be provided with, and 
must wear the protective clothing and equipment. 

(7) Access to records. You or your representative are 
entitled to see the records of measurements of your ex- 
posure to benzene upon written request to your em- 
ployer. Your medical examination records can be 
furnished to yourself, your physician, or designated rep- 
resentative upon request by you to your employer. 

(8) Precautions for safe use, handling, and storage. 
Benzene liquid is highly flammable. It should be stored 
in tightly closed containers in a cool, well ventilated 
area. Benzene vapor may form explosive mixtures in air. 
All sources of ignition must be controlled. Use non- 
sparking tools when opening or closing benzene contain- 
ers. Fire extinguishers, where provided, must be readily 
available. Know where they are located and how to op- 
erate them. Smoking is prohibited in areas where ben- 
zene is used or stored. Ask your supervisor where 
benzene is used in your area and for additional plant 
safety rules. 


[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88- 
23), $ 296-62-07525, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07527 Appendix B substance techni- 
cal guidelines--Benzene. (1) Physical and chemical data. 

(a) Substance identification. 

(i) Synonyms: Benzol, benzole, coal naphtha, 
cyclobexatriene, phene, phenyl hydride, pyrobenzol. 
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(Benzin, petroleum benzin and Benzine do not contain 
benzene.) 

(ii) Formula: C6H6 (CAS Registry Number: 71—43— 
2). 
(b) Physical data. 

(i) Boiling point (760 mm Hg); 80.1 C (176 F). 

(ii) Specific gravity (water=1): 0.879. 

(iii) Vapor density (air=1): 2:7. 

(iv) Melting point: 5.5 C (42 F). 

(v) Vapor pressure at 20 C (68 F): 75 mm Hg. 

(vi) Solubility in water: .06%. 

(vii) Evaporation rate (ether=1): 2.8. 

(viii) Appearance and odor: Clear, colorless liquid 
with a distinctive sweet odor. 

(2) Fire, explosion, and reactivity hazard data. 

(a) Fire. 

(i) Flash point (closed cup): +11 C (12 F). 

(ii) Autoignition temperature: 580 C (1076 F). 

(iii) Flammable limits in Air. % by volume: Lower: 
1.396, Upper: 7.5%. 

(iv) Extinguishing media: Carbon dioxide, dry chemi- 
cal, or foam. 

(v) Special fire-fighting procedures: Do not use solid 
stream of water, since stream will scatter and spread 
fire. Fine water spray can be used to keep fire-exposed 
containers cool. 

(vi) Unusual fire and explosion hazards: Benzene is a 
flammable liquid. Its vapors can form explosive mix- 
tures. All ignition sources must be controlled when ben- 
zene is used, handled, or stored. Where liquid or vapor 
may be released, such areas shall be considered as haz- 
ardous locations. Benzene vapors are heavier than air; 
thus the vapors may travel along the ground and be ig- 
nited by open flames or sparks at locations remote from 
the site at which benzene is handled. 

(vii) Benzene is classified as a 1 B flammable liquid 
for the purpose of conforming to the requirements of 
WAC 296-24-330. A concentration exceeding 3,250 
ppm is considered a potential fire explosion hazard. Lo- 
cations where benzene may be present in quantities suf- 
ficient to produce explosive or ignitable mixtures are 
considered Class I Group D for the purposes of con- 
forming to the requirements of WAC 296-24—95613. 

(b) Reactivity. 

(i) Conditions contributing to instability: Heat. 

(ii) Incompatibility: Heat and oxidizing materials. 

(iii) Hazardous decomposition products: Toxic gases 
and vapors (such as carbon monoxide). 

(3) Spill and leak procedures. 

(a) Steps to be taken if the material is released or 
spilled. As much benzene as possible should be absorbed 
with suitable materials, such as dry sand or earth; ben- 
zine remaining must be flushed with large amounts of 
water. Do not flush benzene into a confined space, such 
as a sewer, because of explosion danger. Remove all ig- 
nition sources. Ventilate enclosed places. 

(b) Waste disposal method. Disposal methods must 
conform to other jurisdictional regulations. If allowed, 
benzene may be disposed of: 

(i) By absorbing it in dry sand or earth and disposing 
in a sanitary landfill; 
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(ii) If small quantities, by removing it to a safe loca- 
tion from buildings or other combustible sources, pour- 
ing it in dry sand or earth and cautiously igniting it; and 

(iii) If large quantities, by atomizing it in a suitable 
combustion chamber. 

(4) Miscellaneous precautions. 

(a) High exposure to benzene can occur when trans- 
ferring the liquid from one container to another. Such 
operations should be well ventilated and good work 
practices must be established to avoid spills. 

(b) Use nonsparking tools to open benzene containers 
which are effectively grounded and bonded prior to 
opening and pouring. 

(c) Employers must advise employees of all plant ar- 
eas and operations where exposure to benzene could oc- 
cur. Common operations in which high exposures to 
benzene may be encountered are: The primary produc- 
tion and utilization of benzene, and transfer of benzene. 


[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88- 
23), $ 296-62-07527, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07529 Appendix C medical surveil- 
lance guidelines for benzene. (1) Route of entry. 

Inhalation; skin absorption. | 

(2) Toxicology. Benzene is primarily an inhalation 
hazard. Systemic absorption may cause depression of the 
hematopoietic system, pancytopenia, aplastic anemia, 
and leukemia. Inhalation of high concentrations can af- 
fect central nervous system function. Aspiration of small 
amounts of liquid benzene immediately causes pulmo- 
nary edema and hemorrhage of pulmonary tissue. There 
is some absorption through the skin. Absorption may be 
more rapid in the case of abraded skin, and benzene may 
be more readily absorbed if it is present in a mixture or 
as a contaminant in solvents which are readily absorbed. 
The defatting action of benzene may produce primary 
irritation due to repeated or prolonged contact with the 
skin. High concentrations are irritating to the eyes and 
the mucous membranes of the nose, and respiratory 
tract. 

(3) Signs and symptoms. Direct skin contact with 
benzene may cause erythema. Repeated or prolonged 
contact may result in drying, scaling dermatitis, or de- 
velopment of secondary skin infections. In addition, 
there is benzene absorption through the skin. Local ef- 
fects of benzene vapor or liquid on the eye are slight. 
Only at very high concentrations is there any smarting 
sensation in the eye. Inhalation of high concentrations of 
benzene may have an initial stimulatory effect on the 
central nervous system characterized by exhilaration, 
nervous excitation, and/or giddiness, followed by a pe- 
riod of depression, drowsiness, or fatigue. A sensation of 
tightness in the chest accompanied by breathlessness 
may occur and ultimately the victim may lose con- 
sciousness. Tremors, convulsions, and death may follow 
from respiratory paralysis or circulatory collapse in a 
few minutes to several hours following severe exposures. 

The detrimental effect on the blood-forming system 
of prolonged exposure to small quantities of benzene va- 
por is of extreme importance. The hematopoietic system 
is the chief target for benzene's toxic effects which are 
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manifested by alterations in the levels of formed ele- 
ments in the peripheral blood. These effects have oc- 
curred at concentrations of benzene which may not 
cause irritation of mucous membranes, or any unpleas- 
ant sensory effects. Early signs and symptoms of ben- 
zene morbidity are varied, often not readily noticed and 
nonspecific. Subjective complaints of headache, dizzi- 
ness, and loss of appetite may precede or follow clinical 
signs. Rapid pulse and low blood pressure, in addition to 
a physical appearance of anemia, may accompany a 
subjective complaint of shortness of breath and excessive 
tiredness. Bleeding from the nose, gums, or mucous 
membranes, and the development of purpuric spots 
(small bruises) may occur as the condition progresses. 
Clinical evidence of leukopenia, anemia, and 
thrombocytopenia, singly or in combination, has been 
frequently reported among the first signs. 

Bone marrow may appear normal, aplastic, or hyper- 
plastic, and may not, in all situations, correlate with pe- 
ripheral blood forming tissues. Because of variations in 
the susceptibility to benzene morbidity, there is no "typ- 
ical" blood picture. The onset of effects of prolonged 
benzene exposure may be delayed for many months or 
years after the actual exposure has ceased and identifi- 
cation or correlation with benzene exposure must be 
sought out in the occupational history. 

(4) Treatment of acute toxic effects. Remove from 
exposure immediately. Make sure you are adequately 
protected and do not risk being overcome by fumes. Give 
oxygen or artificial resuscitation if indicated. Flush eyes, 
wash skin if contaminated and remove all contaminated 
clothing. Symptoms of intoxication may persist following 
severe exposures. Recovery from mild exposures is usu- 
ally rapid and complete. 

(5) Surveillance and preventive considerations. 

(a) General. The principal effects of benzene exposure 
which form the basis for this regulation are pathological 
changes in the hematopoietic system, reflected by 
changes in the peripheral blood and manifesting clinic- 
ally as pancytopenia, aplastic anemia, and leukemia. 
Consequently, the medical surveillance program is de- 
signed to observe, on a regular basis, blood indices for 
early signs of these effects, and although early signs of 
leukemia are not usually available, emerging diagnostic 
technology and innovative regimes make consistent sur- 
veillance for leukemia, as well as other hematopoietic 
effects, essential. 

Initial examinations are to be provided within sixty 
days of the effective date of this standard, or at the time 
of initial assignment, and periodic examinations annually 
thereafter. 

There are special provisions for medical tests in the 
event of hematologic abnormalities or for emergency 
situations. 

The blood values which require referral to a hematol- 
ogist or internist are noted in (b)(i) of this subsection. 
The standard specifies that blood abnormalities that 
persist must be referred "unless the physician has good 
reason to believe such referral is unnecessary" ((b)(i) of 
this subsection). Examples of conditions that could make 
a referral unnecessary despite abnormal! blood limits are 
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iron or folate deficiency, menorrhagia, or blood loss due 
to some unrelated medical abnormality. 

Symptoms and signs of benzene toxicity can be non- 
specific. Only a detailed history and appropriate investi- 
gative procedure will enable a physician to rule out or 
confirm conditions that place the employee at increased 
risk. To assist the examining physician with regard to 
which laboratory tests are necessary and when to refer 
an employee to the specialist, OSHA has established the 
following guidelines. 

(b) Hematology guidelines. A minimum battery of 
tests is to be performed by strictly standardize 
methods. 

(i) Red cell, white cell, platelet counts, white blood 
cell differential, hematocrit and red cell indices must be 
performed by an accredited laboratory. The normal 
ranges for the red cell and white cell counts are influ- 
enced by altitude, race, and sex, and therefore should be 
determined by the accredited laboratory in the specific 
area where the tests are performed. 

Either a decline from an absolute normal or an indi- 
vidual's baseline to a subnormal value or a rise to a su- 
pra-normal value, are indicative of potential toxicity, 
particularly if all blood parameters decline. The normal 
total white blood count is approximately 7,200/mm3 
plus or minus 3,000. For cigarette smokers the white 
count may be higher and the upper range may be 2,000 
cells higher than normal for the laboratory. In addition, 
infection, allergies and some. drugs may raise the white 
cell count. The normal platelet count is approximately 
250,000 with a range of 140,000 to 400,000. Counts 
outside this range should be regarded as possible evi- 
dence of benzene toxicity. 

Certain abnormalities found through routine screening 
are of greater significance in the benzene-exposed 
worker and require prompt consultation with a specialist, 
namely: 

(A) Thrombocytopenia. 

(B) A trend of decreasing white cell, red cell, or 
platelet indices in an individual over time is more worri- 
some than an isolated abnormal finding at one test time. 
The importance of trend highlights the need to compare 
an individual's test results to baseline and/or previous 
periodic tests. | 

(C) A constellation or pattern of abnormalities in the 
different blood indices is of more significance than a 
single abnormality. A low white count not associated 
with any abnormalities in other cell indices may be a 
normal statistical variation, whereas if the low white 
count is accompanied by decreases in the platelet and/or 
red cell indices, such a pattern is more likely to be asso- 
ciated with benzene toxicity and merits thorough 
investigation. 

Anemia, leukopenia, macrocytosis. or. an abnormal 
differential white blood cell count should alert the phy- 
sician to further investigate and/or refer the patient if 
repeat tests confirm the abnormalities. If routine screen- 
ing detects an abnormality, follow-up tests which may 
be helpful in establishing the etiology of the abnormality 
are the peripheral blood. smear and the reticulocyte 
count. 
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The extreme range of normal for reticulocytes is 0.4 
to 2.5 percent of the red cells, the usual range being 0.5 
to 1.2 percent of the red cells, but the typical value is in 
the range of 0.8 to 1.0 percent. A decline in reticulocytes 
to levels of less than 0.4 percent is to be regarded as 
possible evidence (unless another specific cause is found) 
of benzene toxicity requiring accelerated surveillance. 
An increase in reticulocyte levels to about 2.5 percent 
may also be consistent with (but is not as characteristic 
of) benzene toxicity. 

(ii) An important diagnostic test is a careful exami- 
nation of the peripheral blood smear. As with reticulo- 
cyte count the smear should be with fresh uncoagulated 
blood obtained from a needle tip following venipuncture 
or from a drop of earlobe blood (capillary blood). If 
necessary, the smear may, under certain limited condi- 
tions, be made from a blood sample anticoagulated with 
EDTA (but never with oxalate or heparin). When the 
smear is to be prepared from a specimen of venous blood 
which has been collected by a commercial Vacutainer 
type tube containing neutral EDTA, the smear should be 
made as soon as possible after the venesection. A delay 
of up to twelve hours is permissible between the drawing 
of the blood specimen into EDTA and the preparation of 
the smear if the blood is stored at refrigerator (not 
freezing) temperature. 

(iii) The minimum mandatory observations to be 
made from the smear are: 

(A) The differential white blood cell count; 

(B) Description of abnormalities in the appearance of 
red cells; and ; 

(C) Description of any abnormalities in the platelets. 

(D) A careful search must be made throughout of ev- 
ery blood smear for immature white cells such as band 
forms (in more than normal proportion, i.e., over ten 
percent of the’total differential count), any number of 
metamyelocytes, myelocytes, or myeloblasts. Any nucle- 
ate or multinucleated red blood cells should be reported. 
Large "giant" platelets or fragments of megakaryocytes 
must be recognized. 

An increase in the proportion of band forms among 
the neutrophilic granulocytes is an abnormality deserv- 
ing special mention, for it may represent a change which 
should be considered as an early warning of benzene 
toxicity in the absence of other causative factors (most 
commonly infection). Likewise, the appearance of 
metamyelocytes, in the absence of another probable 
cause, is to be considered a possible indication of ben- 
zene-induced toxicity. 

An upward trend in the number of basophils, which 
normally do not exceed about 2.0 percent of the total 
white cells, is to be regarded as possible evidence of 
benzene toxicity. А rise in the eosinophil count is less 
specific but also may be suspicious of toxicity if it rises 
above 6.0 percent of the total white count. 

The normal range of monocytes is from 2.0 to 8.0 
percent of the total white count with an average of about 
5.0 percent. About twenty percent of individuals re- 
ported to have mild but persisting abnormalities caused 
by exposure to benzene show a persistent monocytosis. 
The findings of a monocyte count which persists at more 
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than ten to twelve percent of the normal white cell count 
(when the total count is normal) or persistence of an 
absolute monocyte count in excess of 800/mm3 should 
be regarded as a possible sign of benzene-induced 
toxicity. 

A less frequent but more serious indication of benzene 
toxicity is the finding in the peripheral blood of the so— 
called "pseudo" (or acquired) Pelger-Huet anomaly. In 
this anomaly many, or sometimes the majority, of the 
neutrophilic granulocytes possess two round nuclear seg- 
ments-less often one or three round segments-rather 
than three normally elongated segments. When this 
anomaly is not hereditary, it is often but not invariably 
predictive of subsequent leukemia. However, only about 
two percent of patients who ultimately develop acute 
myelogenous leukemia show the acquired Pelger-Huet 
anomaly. Other tests that can be administered to inves- 
tigate blood abnormalities are discussed below; however, 
such procedures should be undertaken by the 
hematologist. 

An uncommon sign, which cannot be detected from 
the smear, but can be elicited by a "sucrose water test" 
of peripheral blood, is transient paroxysmal nocturnal 
hemoglobinuria (PNH), which may first occur 
insidiously during a period of established aplastic ane- 
mia, and may be followed within one to a few years by 
the appearance of rapidly fatal acute myelogenous leu- 
kemia. Clinical detection of PNH, which occurs in only 
one or two percent of those destined to have acute 
myelogenous leukemia, may be difficult; if the "sucrose 
water test" is positive, the somewhat more definitive 
Ham test, also known as the acid-serum hemolysis test, 
may provide confirmation. 

(E) Individuals documented to have developed acute 
myelogenous leukemia years after initial exposure to 
benzene may have progressed through a preliminary 
phase of hematologic abnormality. In some instances 
pancytopenia (i.e., a lowering in the counts of all circu- 
lating blood cells of bone marrow origin, but not to the 
extent implied by the term "aplastic anemia") preceded 
leukemia for many years. Depression of a single blood 
cell type or platelets may represent a harbinger of 
aplasia or leukemia. The finding of two or more 
cytopenias, or pancytopenia in a benzene-exposed indi- 
vidual, must be regarded as highly suspicious of more 
advanced although still reversible, toxicity. 
"Pancytopenia" coupled with the appearance of imma- 
ture cells (myelocytes, myeloblasts, erythroblasts, etc.), 
with abnormal cells (pseudo Pelger-Huet anomaly, 
atypical nuclear heterochromatin, etc.), or unexplained 
elevations of white blood cells must be regarded as evi- 
dence of benzene overexposure unless proved otherwise. 
Many severely aplastic patients manifested the ominous 
finding of five to ten percent myeloblasts in the marrow, 
occasional myeloblasts and myelocytes in the blood and 
twenty to thirty monocytes. It is evident that isolated 
cytopenias, pancytopenias, and even aplastic anemias in- 
duced by benzene may be reversible and complete re- 
covery has been reported on cessation of exposure. 
However, since any of these abnormalities is serious, the 
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employee must immediately be removed from any possi- 
ble exposure to benzene vapor. Certain tests may sub- 
stantiate the employee's prospects for progression or 
regression. One such test would be an examination of the 
bone marrow, but the decision to perform a bone mar- 
row aspiration or needle biopsy is made by the 
hematologist. 

The findings of basophilic stippling in circulating red 
blood cells (usually found in one to five percent of red 
cells following marrow injury), and detection in the bone 
marrow of what are termed "ringed sideroblasts" must 
be taken seriously, as they have been noted in recent 
years to be premonitory signs of subsequent leukemia. 

Recently peroxidase-staining of circulating or marrow 
neutrophil granulocytes, employing benzidine 
dihydrochloride, have revealed the disappearance of, or 
diminution in, peroxidase in a sizable proportion of the 
granulocytes, and this has been reported as an early sign 
of leukemia. However, relatively few patients have been 
studied to date. Granulocyte granules are normally 
strongly peroxidase positive. A steady decline in leuko- 
cyte alkaline phosphatase has also been reported as sug- 
gestive of early acute leukemia. Exposure to benzene 
may cause an early rise in serum iron, often but not al- 
ways associated with a fall in the reticulocyte count. 
Thus, serial measurements of serum iron levels may pro- 
vide a means of determining whether or not there is a 
trend representing sustained suppression of 
erythropoiesis. 

Measurement of serum iron, determination of peroxi- 
dase and of alkaline phosphatase activity in peripheral 
granulocytes can be performed in most pathology labo- 
ratories. Peroxidase and alkaline phosphatase staining 
are usually undertaken when the index of suspicion for 
leukemia is high. 


[Statutory Authority: Chapter 49.17 RCW. 88—21-002 (Order 88— 
23), $ 296-62-07529, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07531 Appendix D sampling and ana- 
lytical methods for benzene monitoring and measurement 
procedures. Measurements taken for the purpose of de- 
termining employee exposure to benzene are best taken 
so that the representative average eight-hour exposure 
may be determined from a single eight-hour sample or 
two four-hour samples. Short-time interval samples (or 
grab samples) may also be used to determine average 
exposure level if a minimum of five measurements are 
taken in a random manner over the eight-hour work 
shift. Random sampling means that any portion of the 
work shift has the same chance of being sampled as any 
other. The arithmetic average of all such random 
samples taken on one work shift is an estimate of an 
employee's average level of exposure for that work shift. 
Air samples should be taken in the employee's breathing 
zone (air that would most nearly represent that inhaled 
by the employee). Sampling and analysis must be per- 
formed with procedures meeting the requirements of the 
standard. i 

There are a number of methods available for moni- 
toring employee exposures to benzene. The sampling and 
analysis may be performed by collection of the benzene 
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vapor on charcoal adsorption tubes, with subsequent 
chemical analysis by gas chromatography. Sampling and 
analysis may also be performed by portable direct read- 
ing instruments, real-time continuous monitoring sys- 
tems, passive dosimeters or other suitable methods. The 
employer has the obligation of selecting a monitoring 
method which meets the accuracy and precision require- 
ments of the standard under his unique field conditions. 
The standard requires that the method of monitoring 
must have an accuracy, to a ninety-five percent confi- 
dence level, of not less than plus or minus twenty-five 
percent for concentrations of benzene greater than or 
equal to 0.5 ppm. 

The WISHA laboratory uses NIOSH Method 1500 
for evaluation of benzene air concentrations. 

(1) WISHA method HYDCB for air samples. 

Analyte: Benzene. 

Matrix: Air. 

Procedure: Adsorption on charcoal, desorption with 
carbon disulfide, analysis by GC. 

Detection limit: 0.04 ppm. 

Recommended air volume and sampling rate: 10L at 
0.05 to 0.2 L/min. 

(a) Principle of the method. 

(i) A known volume of air is drawn through a char- 
coal tube to trap the organic vapors present. 

(ii) The charcoal in the tube is transferred to a small, 
stoppered vial, and the analyte is desorbed with carbon 
disulfide. 

(iii) An aliquot of the desorbed sample is injected into 
a gas chromatograph. | 

(iv) The area of the resulting peak is determined ап 
compared with areas obtained from standards. 

(b) Advantages and disadvantages of the method. 

(i) The sampling device is small, portable, and in- 
volves no liquids. Interferences are minimal, and most of 
those which do occur can be eliminated by altering 
chromatographic conditions. The samples are analyzed 
by means of a quick, instrumental method. 

(ii) The amount of sample which can be taken is lim- 
ited by the number of milligrams that the tube will hold 
before overloading. When the sample value obtained for 
the backup section of the charcoal tube exceeds twenty— 
five percent of that found on the front section, the possi- 
bility of sample loss exists. 

(c) Apparatus. 

(i) A calibrated personal sampling pump whose flow 
can be determined within + 5 percent at the recom- 
mended flow rate. 

(ii) Charcoal tubes: Glass with both ends flame 
sealed, 7 cm long with a 6—mm О.р. and a 4-mm I.D., 
containing two sections of 20/40 mesh activated char- 
coal separated by a 2—mm portion of urethane foam. 
The activated charcoal is prepared from coconut shells 
and is obtained commercially. The adsorbing section 
contains 100 mg of charcoal, the back-up section 50 mg. 
A 3-mm portion of urethane foam is placed between the 
outlet end of the tube and the back-up section. A plug 
of silanized glass wool is placed in front of the adsorbing 
section. The pressure drop across the tube must be less 
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than one inch of mercury at a flow rate of one liter per 
minute. 

(iii) Gas chromatograph equipped with a flame ion- 
ization detector. 

(iv) Column (10-ft 1/8-—in stainless steel) packed with 
80/100 Supelcoport coated with twenty percent SP 
2100, 0.1 percent CW 1500. 

(v) An electronic integrator or some other suitable 
method for measuring peak area. 

(vi) Two-milliliter sample vials with Teflon-lined 
caps. 

(vii) Microliter syringes: 10—microliter 10-uL syringe, 
and other convenient sizes for making standards, 1-uL 
syringe for sample injections. 

(viii) Pipets: 1.0 mL delivery pipets. 

(ix) Volumetric flasks: Convenient sizes for making 
standard solutions. 

(d) Reagents. 

(i) Chromatographic quality carbon disulfide (CS2). 
Most commercially available carbon disulfide contains a 
trace of benzene which must be removed. It can be re- 
moved with the following procedure: 

Heat under reflux for two to three hours, 500 mL of 
carbon disulfide, 10 mL concentrated sulfuric acid, and 
five drops of concentrated nitric acid. The benzene is 
converted to nitrobenzene. The carbon disulfide layer is 
removed, dried with anhydrous sodium sulfate, and dis- 
tilled. The recovered carbon disulfide should be benzene 
free. (It has recently been determined that benzene can 
also be removed by passing the carbon disulfide through 
13x molecular sieve.) 

(ii) Benzene, reagent grade. 

(iii) p-Cymene, reagent grade, (internal standard). 

(iv) Desorbing reagent. The desorbing reagent is pre- 
pared by adding 0.05 mL of p-Cymene per milliliter of 
carbon disulfide. (The internal standard offers a conve- 
nient means correcting analytical response for slight in- 
consistencies in the size of sample injections. If the 
external standard technique is preferred, the internal 
standard can be eliminated.) 

(v) Purified GC grade helium, hydrogen, and air. 

(e) Procedure. 

(i) Cleaning of equipment. All glassware used for the 
laboratory analysis should be properly cleaned and free 
of organics which could interfere in the analysis. 

(ii) Calibration of personal pumps. Each pump must 
be calibrated with a representative charcoal tube in the 
line. 

(iii) Collection and shipping of samples. 

(A) Immediately before sampling, break the ends of 
the tube to provide an opening at least one-half the in- 
ternal diameter of the tube (2 mm). 

(B) The smaller section of the charcoal is used as the 
backup and should be placed nearest the sampling pump. 

(C) The charcoal tube should be placed in a vertical 
position during sampling to minimize channeling 
through the charcoal. 

(D) Air being sampled should not be passed through 
any hose or tubing before entering the charcoal tube. 

(E) A sample size of ten liters is recommended. Sam- 
ple at a flow rate of approximately 0.05 to 0.2 liters per 
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minute. The flow rate should be known with an accuracy 
of at least + 5 percent. 

(F) The charcoal tubes should be capped with the 
supplied plastic caps immediately after sampling. 

(G) Submit at.least one blank tube (a charcoal tube 
subjected to the same handling procedures, without hav- 
ing any air drawn through it) with each set of samples. 
Take necessary shipping and packing precautions to 
minimize breakage of samples. 

(iv) Analysis of samples. 

(A) Preparation of samples. In preparation for analy- 
sis, each charcoal tube is scored with a file in front of 
the first section of charcoal and broken open. The glass 
wool is removed and discarded. The charcoal in the first 
(larger) section is transferred to a 2—ml vial. The sepa- 
rating section of foam is removed and discarded; the 
second section is transferred to another capped vial. 
These two sections are analyzed separately. 

(B) Desorption of samples. Prior to analysis, 1.0 mL 
of desorbing solution is pipetted into each sample con- 
tainer. The desorbing solution consists of 0.05 uL inter- 
nal standard per mL of carbon disulfide. The sample 
vials are capped as soon as the solvent is added. 
Desorption should be done for thirty minutes with occa- 
sional shaking. 

(C) GC conditions. Typical operating conditions for 
the gas chromatograph are: 

(I) 30 mL/min (60 psig) helium carrier gas flow. 

(П) 30 mL/min (40 psig) hydrogen gas flow to 
detector. 

(III) 240 mL/min (40 psig) air flow to detector. 

(IV) 150°C injector temperature. 

(V) 250°C detector temperature. 

(VI) 100°C column temperature. 

(D) Injection size. 1 uL. 

(E) Measurement of area. The peak areas are mea- 
sured by an electronic integrator or some other suitable 
form of area measurement. 

(F) An internal standard procedure is used. The inte- 
grator is calibrated to report results in ppm for a ten 
liter air sample after correction for desorption efficiency. 

(v) Determination of desorption efficiency. 

(А) Importance of determination. The desorption effi- 
ciency of a particular compound can vary from one lab- 
oratory to another and from one lot of chemical to 
another. Thus, it is necessary to determine, at least once, 
the percentage of the specific compound that is removed 
in the desorption process, provided the same batch of 
charcoal is used. 

(B) Procedure for determining desorption efficiency. 
The reference portion of the charcoal tube is removed. 
To the remaining portion, amounts representing 0.5X, 
1X, and 2X and (X represents target concentration) 
based on a 10 L air sample are injected into several 
tubes at each level. Dilutions of benzene with carbon 
disulfide are made to allow injection of measurable 
quantities. These tubes are then allowed to equilibrate at 
least overnight. Following equilibration they are ana- 
lyzed following the same procedure as the samples. 
Desorption efficiency is determined by dividing the 
amount of benzene found by amount spiked on the tube. 
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(f) Calibration and standards. А series of standards 
varying in concentration over the range of interest is 
prepared and analyzed under the same GC conditions 
that will be used on the samples. А calibration curve is 
prepared by plotting concentration (mg/mL) versus 
peak area. 

(g) Calculations. Benzene air concentration can be 
calculated from the following equation: 

mg /m3=(A)(B)/(C)(D) 

Where: A=yg/mL benzene, obtained from the cali- 
bration curve 

B=desorption volume (1 mL) 

C=Liters of air sampled 

D=desorption efficiency 

The concentration in mg/m3 can be converted to ppm 
(at 25° C and 760 mm) with the following equation: 

ppm=(mg/m3)(24.46) /(78.11) 

Where: 24.46=molar volume of an ideal gas 

25° C and 760 mm 

78.11=molecular weight of benzene 

(h) Backup data. 

(i) Detection limit-air samples. 

The detection limit for the analytical procedure is 
1.28 mg with a coefficient of variation of 0.023 at this 
level. This would be equivalent to an air concentration of 
0.04 ppm for a 10 L air sample. This amount provided a 
chromatographic peak that could be identifiable in the 
presence of possible interferences. The detection limit 
data were obtained by making 1 uL injections of a 1.283 
ug/mL standard. 
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(ii) Pooled coefficient of variation-Air Samples. The 
pooled coefficient of variation for the analytical proce- 
dure was determined by 1 uL replicate injections of an- 
alytical standards. The standards were 16.04, 32.08, and 
64.16 ug/mL, which are equivalent to 0.5, 1.0, and 2.0 
ppm for a 10 L air sample respectively. 


Injection 


(iii) Storage data—air samples. 

Samples were generated at 1.03 ppm benzene at 
eighty percent relative humidity, 22? C, and 643 mm. 
All samples were taken for fifty minutes at 0.2 L/min. 
Six samples were analyzed immediately and the rest of 
the samples were divided into two groups by fifteen 
samples each. One group was stored at refrigerated 
temperature of —25? C, and the other group was stored 
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at ambient temperature (approximately 23? C). These 
samples were analyzed over a period of fifteen days. The 
results are tabulated below. 


PERCENT RECOVERY 


Day Analyzed Refrigerated 


Anbient 


(iv) Desorption data. 

Samples were prepared by injecting liquid benzene 
onto the À section of charcoal tubes. Samples were pre- 
pared that would be equivalent to 0.5, 1.0, and 2.0 ppm 
for a 10 L air sample. 


Sample 

1 39.4 98.8 99.5 
2. 99.5 98.7 99.7 
j.. 99.2 98.6 99.8 
4 .. 99.4 99.1 100.0 
5. 99.2 93.0 49.7 
6. 99.8 99.1 99.9 
x= 99.4 98.9 93.8 
50= 0.22 0.21 A8 
evs 0.0022 0.0021 0.0018 
Х= 99.4 


(v) Carbon disulfide. 

Carbon disulfide from a number of sources was ana- 
lyzed for benzene contamination. The results are given 
in the following table. The benzene contaminant can be 
removed with the procedures given in (d)(i) of this 
subsection. 


ug Benzene/mL 


ppm equivalent 
(for 10 L air sample) 


Aldrich Lot 83017................ И 0.13 
Baker Lot 720364..,.............. 0.03 
Baker Lot 822351................. 0.03 
Malinkrodt Lot WEMP.............. 0.05 
Malinkrodt Lot WHGA ............. : 
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(2) WISHA laboratory method for bulk samples. 

Analyte: Benzene. 

Matrix: Bulk samples. 

Procedure: Bulk samples are analyzed directly by high 
performance liquid chromatography (HPLC) or by cap- 
illary gas chromatography. See laboratory manual for 
GC procedure. | 

Detection limits: 0.01% by volume. 

(a) Principle of the method. 

(i) An aliquot of the bulk sample to be analyzed is 
injected into a liquid chromatograph ог gas 
chromatograph. 

(ii) The peak area for benzene is determined and 
compared to areas obtained from standards. 

(b) Advantages and disadvantages of the method. 
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(i) The analytical procedure is quick, sensitive, and 
reproducible. 

(ii) Reanalysis of samples is possible. 

(iii) Interferences can be circumvented by proper se- 
lection of HPLC parameters or GC parameters. 

(iv) Samples must be free of any particulates that 
may clog the capillary tubing in the liquid chromato- 
graph. This may require distilling the sample or clarify- 
ing with a clarification kit. 

(c) Apparatus. 

(i) Liquid chromatograph equipped with a UV detec- 
tor or capillary gas chromatograph with FID detector. 

(ii) HPLC column that will separate benzene from 
other components in the bulk sample being analyzed. 
The column used for validation studies was a Waters 
uBondapack C18, 30 cm x 3.9 mm. 

(iii) A clarification kit to remove any particulates in 
the bulk if necessary. 

(iv) A micro-distillation apparatus to distill any 
samples if necessary. 

(v) An electronic integrator or some other suitable 
method of measuring peak areas. 

(vi) Microliter syringes-10 uL syringe and other con- 
venient sizes for making standards. 10 uL syringe for 
sample injections. 

(vii) Volumetric flasks, 5 mL and other convenient 
sizes for preparing standards and making dilutions. 

(d) Reagents. 

(i) Benzene, reagent grade. 

(ii) HPLC grade water, methyl alcohol, and isopropyl 
alcohol. 

(e) Collection and shipment of samples. 

(i) Samples should be transported in glass containers 
with Teflon—lined caps. 

(ii) Samples should not be put in the same container 
used for air samples. 

(f) Analysis of samples. 

(i) Sample preparation. 

If necessary, the samples are distilled or clarified. 
Samples are analyzed undiluted. If the benzene concen- 
tration is out of the working range, suitable dilutions are 
made with isopropyl alcohol. 

(ii) HPLC conditions. 

The typical operating conditions for the high per- 
formance liquid chromatograph are: 

(A) Mobile phase-Methyl alcohol/water, 50/50. 

(B) Analytical wavelength-254 nm. 

(C) Injection size-10 uL. 

(iii) Measurement of peak area and calibration. 

Peak areas are measured by an integrator or other 
suitable means. The integrator is calibrated to report re- 
sults % in benzene by volume. 

(g) Calculations. 

Since the integrator is programmed to report results 
in % benzene by volume in an undiluted sample, the fol- 
lowing equation is used: 

% Benzene by Volume=A x B 

Where: A=% by volume on report 

B=Dilution Factor 

(B=1 for undiluted sample) 

(h) Backup data. 
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(i) Detection limit—bulk samples. 

The detection limit for the analytical procedure for 
bulk samples is 0.88 ug, with a coefficient or variation of 
0.019 at this level. This amount provided a chromato- 
graphic peak that could be identifiable in the presence of 
possible interferences. The detection limit data were ob- 
tained by making 10 uL injections of a 0.10% by volume 
standard. 


X  44040.1 
SD а 852.5 
СУ = 0.019 


с ^ о мә 


(ii) Pooled coefficient of variation-bulk samples. 

The pooled coefficient of variation for analytical pro- 
cedure was determined by 50 uL replicate injections of 
analytical standards. The standards were 0.01, 0.02, 
0.04, 0.10, 1.0, and 2.0% benzene by volume. 


Injection Ho. 


9339150 
9484900 
9557580 
3677050 
9766240 
167872 444149 4585767 9554986 
3589.8 2459.1 96839.3 16623. 
0.0213 | 0.0055 0.0211 9. 


3 
9174 


[Statutory Authority: Chapter 49.17 RCW. 90-09-026 (Order 90— 
01), $ 296-62-07531, filed 4/10/90, effective 5/25/90; 89-11-035 
(Order 89-03), $ 296-62-07531, filed 5/15/89, effective 6/30/89; 
88—21—002 (Order 88—23), $ 296-62-07531, filed 10/6/88, effective 
11/7/88.] 


WAC 296-62-07533 Appendix E qualitative and 
quantitative fit testing procedures. Fit test protocols. 

(1) The employer shall include the following provi- 
sions in the fit test procedures. These provisions apply to 
both qualitative fit testing (QLFT) and quantitative fit 
testing (QNFT). 

(a) The test subject shall be allowed to pick the most 
comfortable respirator from a selection including respir- 
ators of various sizes from different manufacturers. The 
selection shall include at least three sizes of elastomeric 
facepieces of the type of respirator that is to be tested, 
i.e., three sizes of half mask; or three sizes of full face- 
piece; and units from at least two manufacturers. 

(b) Prior to the selection process, the test subject shall 
be shown how to put on a respirator, how it should be 
positioned on the face, how to set strap tension and how 
to determine a comfortable fit. A mirror shall be avail- 
able to assist the subject in evaluating the fit and posi- 
tioning the respirator. This instruction may not 
constitute the subject's formal training on respirator use, 
as it is only a review. 
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(c) The test subject shall be informed that he/she is 
being asked to select the respirator which provides the 
most comfortable fit. Each respirator represents a dif- 
ferent size and shape, and if fitted and used properly, 
will provide adequate protection. 

(d) The test subject shall be instructed to hold each 
facepiece up to the face and eliminate those which obvi- 
ously do not give a comfortable fit. 

(e) The more comfortable facepieces are noted; the 
most comfortable mask is donned and worn at least five 
minutes to assess comfort. Assistance in assessing com- 
fort can be given by discussing the points in (f) of this 
subsection. If the test subject is not familiar with using a 
particular respirator, the test subject shall be directed to 
don the mask several times and to adjust the straps each 
time to become adept at setting proper tension on the 
straps. 

(f) Assessment of comfort shall include reviewing the 
following points with the test subject and allowing the 
test subject adequate time to determine the comfort of 
the respirator: 

(1) Position of the mask on the nose; 

(ii) Room for eye protection; 

(iii) Room to talk; and 

(iv) Position of mask on face and cheeks. 

(g) The following criteria shall be used to help deter- 
mine the adequacy of the respirator fit: 

(i) Chin properly placed; 

(ii) Adequate strap tension, not overly tightened; 

(iii) Fit across nose bridge; 

(iv) Respirator of proper size to span distance from 
nose to chin; 

(v) Tendency of respirator to slip; and 

(vi) Self-observation in mirror to evaluate fit and res- 
pirator position. 

(h) The test subject shall conduct the negative and 
positive pressure fit checks as described below or ANSI 
Z88.2-1980. Before conducting the negative or positive 
pressure test, the subject shall be told to seat the mask 
on the face by moving the head from side-to-side and 
up and down slowly while taking in a few slow deep 
breaths. Another facepiece shall be selected and retested 
if the test subject fails the fit check tests. 

(i) Positive pressure test. Close off the exhalation 
valve and exhale gently onto the facepiece. The face fit 
is considered satisfactory if a slight positive pressure can 
be built up inside the facepiece without any evidence of 
outward leakage of air at the seal. For most respirators 
this method of leak testing requires the wearer to first 
remove the exhalation valve cover before closing off the 
exhalation valve and then carefully replacing it after the 
test. 

(ii) Negative pressure test. Close off the inlet opening 
of the canister or cartridge(s) by covering with the palm 
of the hand(s) or by replacing the filter seal(s), inhale 
gently so that the facepiece collapses slightly, and hold 
the breath for ten seconds. If the facepiece remains in its 
slightly collapsed condition and no inward leakage of air 
is detected, the tightness of the respirator is considered 
satisfactory. 
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(i) The test shall not be conducted if there is any hair 
growth between the skin and the facepiece sealing sur- 
face, such as stubble beard growth, beard, or long side- 
burns which cross the respirator sealing surface. Any 
type of apparel which interferes with a satisfactory fit 
shall be altered or removed. | 

(j) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respiratory disease or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(k) The test subject shall be given the opportunity to 
wear the successfully fitted respirator for a period of two 
weeks. If at any time during this period the respirator 
becomes uncomfortable, the test subject shall be given 
the opportunity to select a different facepiece and to be 
retested. 

(1) The employer shall certify that a successful fit test 
has been administered to the employee. The certification 
shall include the following information: 

(i) Name of employee; 

(ii) Type, brand, and size of respirator; and 

(iii) Date of test. 

Where QNFT is used, the fit factor, strip chart, or 
other recording of the results of the test, shall be re- 
tained with the certification. The certification shall be 
maintained until the next fit test is administered. 

(m) Exercise regimen. Prior to the commencement of 
the fit test, the test subject shall be given a description 
of the fit test and the test subject's responsibilities dur- 
ing the test procedure. The description of the process 
shall include a description of the test exercises that the 
subject will be performing. The respirator to be tested 
shall be worn for at least five minutes before the start of 
the fit test. 

(n) Test exercises. The test subject shall perform ex- 
ercises, in the test environment, in the manner described 
below: 

(i) Normal breathing. In a normal standing position, 
without talking, the subject shall breathe normally. 

(ii) Deep breathing. In a normal standing position, the 
subject shall breathe slowly and deeply, taking caution 
so as to not hyperventilate. 

(iii) Turning head side to side. Standing in place, the 
subject shàll slowly turn his/her head from side to side 
between the extreme positions on each side. The head 
shall be held at each extreme momentarily so the subject 
can inhale at each side. 

(iv) Moving head up and down. Standing in place, the 
subject shall slowly move his/her head up and down. 
The subject shall be instructed to inhale in the up posi- 
tion (i.e., when looking toward the ceiling). 

(v) Talking. The subject shall talk out loud slowly and 
loud enough so as to be heard clearly by the test con- 
ductor. The subject can read from a prepared text such 
as the Rainbow Passage, count backward from one hun- 
dred, or recite a memorized poem or song. 

(vi) Grimace. The test subject shall grimace by smil- 
ing or frowning. 

(vii) Bending over. The test subject shall bend at the 
waist as if he/she were to touch his/her toes. Jogging in 
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place shall be substituted for this exercise in those test 
environments such as shroud type QNFT units which 
prohibit bending at the waist. 

(viii) Normal breathing. Same as exercise in (n)(i) of 
this subsection. 

Each test exercise shall be performed for one minute 
except for the grimace exercise which shall be performed 
for fifteen seconds. 

The test subject shall be questioned by the test con- 
ductor regarding the comfort of the respirator upon 
completion of the protocol. If it has become uncomfort- 
able, another model of respirator shall be tried. 

(2) Qualitative fit test (QLFT) protocols. 

(a) General. 

(i) The employer shall assign specific individuals who 
shall assume full responsibility for implementing the 
respirator qualitative fit test program. 

(ii) The employer shall ensure that persons adminis- 
tering QLFT are able to prepare test solutions, calibrate 
equipment and perform tests properly, recognize invalid 
tests, and assure that test equipment is in proper work- 
ing order. 

(iii) The employer shall assure that QLFT equipment 
is kept clean and well maintained so as to operate at the 
parameters for which it was designed. 

(b) Isoamyl acetate protocol. 

(i) Odor threshold screening. 

The odor threshold screening test, performed without 
wearing a respirator, is intended to determine if the in- 
dividual tested can detect the odor of isoamyl acetate. 

(A) Three one-liter glass jars with metal lids are 
required. 

(B) Odor free water (e.g., distilled or spring water) at 
approximately twenty-five degrees C shall be used for 
the solutions. 

(C) The isoamyl acetate (IAA) (also known as 
isopentyl acetate) stock solution is prepared by adding 1 
cc of pure IAA to 800 cc of odor free water in a one 
liter jar and shaking for thirty seconds. A new solution 
shall be prepared at least weekly. 

(D) The screening test shall be conducted in a room 
separate from the room used for actual fit testing. The 
two rooms shall be well ventilated but shall not be con- 
nected to the same recirculating ventilation system. 

(E) The odor test solution is prepared in a second jar 
by placing 0.4 cc of the stock solution into 500 cc of 
odor free water using a clean dropper or pipette. The 
solution shall be shaken for thirty seconds and allowed 
to stand for two to three minutes so that the IAA con- 
centration above the liquid may reach equilibrium. This 
solution shall be used for only one day. 

(F) A test blank shall be prepared in a third jar by 
adding 500 cc of odor free water. 

(G) The odor test and test blank jars shall be labeled 
1 and 2 for jar identification. Labels shall be placed on 
the lids so they can be periodically peeled, dried off, and 
switched to maintain the integrity of the test. 

(H) The following instruction shall be typed on a card 
and placed on the table. in front of the two test jars (i.e., 
1 and 2): "The purpose of this test is to determine if you 
can smell banana oil at a low concentration. The two 
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bottles in front of you contain water. One of these bot- 
tles also contains a small amount of banana oil. Be sure 
the covers are on tight, then shake each bottle for two 
seconds. Unscrew the lid of each bottle, one at a time, 
and sniff at the mouth of the bottle. Indicate to the test 
conductor which bottle contains banana oil." 

(I) The mixtures used in the IAA odor detection test 
shall be prepared in an area separate from where the test 
is performed, in order to prevent olfactory fatigue in the 
subject. 

(J) If the test subject is unable to correctly identify 
the jar containing the odor test solution, the IAA quali- 
tative fit test shall not be performed. 

(K) If the test subject correctly identifies the jar con- 
taining the odor test solution, the test subject may pro- 
ceed to respirator selection and fit testing. 

(ii) Isoamyl acetate fit test. 

(A) The fit test chamber shall be similar to a clear 
fifty-five gallon drum liner suspended inverted over a 
two-foot diameter frame so that the top of the chamber 
is about six inches above the test subject's head. The in- 
side top center of the chamber shall have a small hook 
attached. 

(B) Each respirator used for the fitting and fit testing 
shall be equipped with organic vapor cartridges or offer 
protection against organic vapors. The cartridges or 
masks shall be changed at least weekly. 

(C) After selecting, donning, and properly adjusting a 
respirator, the test subject shall wear it to the fit testing 
room. This room shall be separate from the room used 
for odor threshold screening and respirator selection, and 
shall be well ventilated, as by an exhaust fan or lab 
hood, to prevent general room contamination. 

(D) A copy of the test exercises and any prepared text 
from which the subject is to read shall be taped to the 
inside of the test chamber. 

(E) Upon entering the test chamber, the test subject 
shall be given a six-inch by five-inch piece of paper 
towel, or other porous, absorbent, single-ply material, 
folded in half and wetted with 0.75 cc of pure IAA. The 
test subject shall hand the wet towel on the hook at the 
top of the chamber. 

(F) Allow two minutes for the IAA test concentration 
to stabilize before starting the fit test exercises. This 
would be an appropriate time to talk with the test sub- 
ject; to explain the fit test, the importance of his/her 
cooperation, and the purpose for the head exercises; or 
to demonstrate some of the exercises. 

(G) If at any time during the test, the subject detects 
the banana like odor of IAA, the test has failed. The 
subject shall quickly exit from the test chamber and 
leave the test area to avoid olfactory fatigue. 

(H) If the test has failed, the subject shall return to 
the selection room and remove the respirator, repeat the 
odor sensitivity test, select and put on another respirator, 
return to the test chamber and again begin the proce- 
dure described in (b)(ii)(A) through (С) of this subsec- 
tion. The process continues until a respirator that fits 
well has been found. Should the odor sensitivity test be 
failed, the subject shall wait about five minutes before 
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retesting. Odor sensitivity will usually have returned by 
this time. 

(1) When a respirator is found that passes the test, its 
efficiency shall be demonstrated for the subject by hav- 
ing the subject break the face seal and take a breath be- 
fore exiting the chamber. 

(J) When the test subject leaves the chamber, the 
subject shall remove the saturated towel and return it to 
the person conducting the test. To keep the test area 
from becoming contaminated, the used towels shall be 
kept in a self sealing bag so there is no significant IAA 
concentration build-up in the test chamber during sub- 
sequent tests. 

(c) Saccharin solution aerosol protocol. The saccharin 
solution aerosol QLFT protocol is the only currently 
available, validated test protocol for use with particulate 
disposable dust respirators not equipped with high-effi- 
ciency filters. The entire screening and testing procedure 
shall be explained to the test subject prior to the conduct 
of the screening test. 

(i) Taste threshold screening. The saccharin taste 
threshold screening, performed without wearing a respi- 
rator, is intended to determine whether the individual 
being tested can detect the taste of saccharin. 

(A) Threshold screening as well as fit testing subjects 
shall wear an enclosure about the head and shoulders 
that is approximately twelve inches in diameter by four- 
teen inches tall with at least the front portion clear and 
that allows free movements of the head when a respira- 
tor is worn. Ап enclosure substantially similar to the 3M 
hood assembly, parts NZ FT 14 and NZ FT 15 com- 
bined, is adequate. 

(B) The test enclosure shall have a three-quarter inch 
hole in front of the test subject's nose and mouth area to 
accommodate the nebulizer nozzle. 

(C) The test subject shall don the test enclosure. 
Throughout the threshold screening test, the test subject 
shall breathe through his/her wide open mouth with 
tongue extended. 

(D) Using a. DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer the test conductor shall spray the thresh- 
old check solution into the enclosure. This nebulizer 
shall be clearly marked to distinguish it from the fit test 
solution nebulizer. 

(E) The threshold check solution consists of 0.83 
grams of sodium saccharin USP in 1 cc of warm water. 
It can be prepared by putting 1 cc of the fit test solution 
(see (b)(ii) (E) of this subsection) in 100 cc of distilled 
water. 

(F) To produce the aerosol, the nebulizer bulb is 
firmly squeezed so that it collapses completely, then re- 
leased and allowed to fully expand. 

(G) Ten squeezes are repeated rapidly and then the 
test subject is asked whether the saccharin can be tasted. 

(H) If the first response is negative, ten more squeezes 
are repeated rapidly and the test subject is again asked 
whether the-saccharin is tasted. 

(I) If the second response is negative, ten more 
Squeezes are repeated rapidly and the test subject is 
again asked whether the saccharin is tasted. 


(1990 Ed.) 


296-62-07533 


(J) The test conductor will take note of the number of 
squeezes required to solicit a taste response. 
(K) If the saccharin is not tasted after thirty squeezes 


(subitem (J)), the test subject may not perform the sac- - 


charin fit test. 

(L) If a taste response is elicited, iie test subject shall 
be asked to take note of the taste for reference in the fit 
test. 

(M) Correct use of the nebulizer means that approxi- 
mately 1 cc of liquid is used at a time in the nebulizer 
body. 

(N) The nebulizer shall be thoroughly rinsed in water, 
shaken dry, and refilled at least each morning and af- 
ternoon or at least every four hours. 

(ii) Saccharin solution aerosol fit test procedure. 

(A) The test subject may not eat, drink (except plain 
water), or chew gum for fifteen minutes before the test. 

(B) The fit test uses the same enclosure described in 
(c)(i) of this subsection. 

(C) The test subject shall don the enclosure while 
wearing the respirator selected in (c)(i) of this subsec- 
tion. The respirator shall be properly adjusted and 
equipped with a particulate filter(s). 

(D) A second DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer is used to spray the fit test solution into 
the enclosure. This nebulizer shall be clearly marked to 
distinguish it from the screening test solution nebulizer. 

(E) The fit test solution is prepared by adding eighty- 
three grams of sodium saccharin to 100 cc of warm 
water. 

(F) As before, the test subject shall breathe through 
the open mouth with tongue extended. 

(G) The nebulizer is inserted into the hole in the front 
of the enclosure and the fit test solution is sprayed into 
the enclosure using the same number of squeezes re- 
quired to elicit a taste response in the screening test. 

(H) After generating the aerosol the test subject shall 
be instructed to perform ше exercises in subsection 
(1)(h) of this section. . 

(I) Every. thirty.. seconds the. ——. concentration 
shall be. replenished. using one-half the number of 
squeezes as initially. 

(J) The.test subject: shall нен to the test conduc- 
tor if at any time during the fit test the taste of saccha- 
rin is detected. 

(K) If the taste of echas: is- detected, the fit is 
deemed unsatisfactory and a different: ери shall be 
tried. 

(d) Irritant fume protocol. 

(i) The respirator to be tested shall be equipped with 
high-efficiency particulate air (HEPA) filters. 

(ii) The test subject shall be allowed to smell a weak 
concentration of the irritant smoke before the respirator 
is donned to become familiar with its characteristic odor. 

(iii) Break both ends of a ventilation smoke tube con- 
taining stannic oxychloride, such as the MSA part No. 
5645, or equivalent. Attach one end of the smoke tube to 
a low flow air pump set to deliver two hundred milliliters 
per minute. 
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(iv) Advise the test subject that the smoke can be ir- 
ritating to the eyes and instruct the subject to keep his/ 
her eyes closed while the test is performed. 

(v) The test conductor shall direct the stream of irri- 
tant smoke from the smoke tube towards the face seal 
area of the test subject. He/she shall begin at least 
twelve inches from the facepiece and gradually move to 
within one inch, moving around the whole perimeter of 
the mask. ; 

(vi) The exercises identified in subsection (1)(n) of 
this section shall be performed by the test subject while 
the respirator seal is being challenged by the smoke. 

(vii) Each test subject passing the smoke test without 
evidence of a response shall be given a sensitivity check 
of the smoke from the same tube once the respirator has 
been removed to determine whether he/she reacts to the 
smoke. Failure to evoke a response shall void the fit test. 

(viii) The fit test shall be performed in a location with 
exhaust ventilation sufficient to prevent general contam- 
ination of the testing area by the test agent. 

(3) Quantitative fit test (QNFT) protocol. 

(a) General. 

(i) The employer shall assign specific individuals who 
Shall assume. full responsibility for implementing the 
respirator quantitative fit test program. 

(ii) The employer shall ensure that persons adminis- 
tering QNFT are able to calibrate equipment and per- 
form tests properly, recognize invalid tests, calculate fit 
factors properly and assure that test equipment is in 
proper working order. 

(iii) The employer shall assure that QNFT equipment 
is kept clean and well maintained so as to operate at the 
parameters for which it was designed. 

(b) Definitions. 

(i) "Quantitative fit test." The test is performed in a 
test chamber. The normal air-purifying element of the 
respirator is replaced by a high-efficiency particulate air 
(HEPA) filter in the case of particulate QNFT aerosols 
or a sorbent offering contaminant penetration protection 
equivalent to high-efficiency filters where the QNFT 
test agent is a gas or vapor. 

(ii) "Challenge agent" means the aerosol, gas, or va- 
por introduced into a test chamber so that its concentra- 
tion inside and outside the respirator may be measured. 

(iii) "Test subject" means the person wearing the res- 
pirator for quantitative fit testing. 

(iv) "Normal standing position" means standing erect 
and straight with arms down along the sides and looking 
straight ahead. 

(v) "Maximum peak penetration method" means the 
method of determining test agent penetration in the res- 
pirator as determined by strip chart recordings of the 
test. The highest peak penetration for a given exercise is 
taken to be representative of average penetration into 
the respirator for that exercise. 

(vi) "Average peak penetration method" means the 
method of determining test agent penetration into the 
respirator utilizing a strip chart recorder, integrator, or 
computer. The agent penetration is determined by an 
average of the peak heights on the graph or by computer 
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integration, for each exercise except the grimace exer- 
cise. Integrators or computers which calculate the actual 
test agent penetration into the respirator for each exer- 
cise will also be considered to meet the requirements of 
the average peak penetration method. 

(vii) "Fit factor" means the ratio of challenge agent 
concentration outside with respect to the inside of a res- 
pirator inlet covering (facepiece or enclosure). 

(c) Apparatus. : 

(i) Instrumentation. Aerosol generation, dilution, and 
measurement systems using corn oil or sodium chloride 
as test aerosols shall be used for quantitative fit testing. 

(ii) Test chamber. The test chamber shall be large 
enough to permit all test subjects to perform freely all 
required exercises without disturbing the challenge agent 
concentration or the measurement apparatus. The test 
chamber shall be equipped and constructed so that the 
challenge agent is effectively isolated from the ambient 
air, yet uniform in concentration throughout the 
chamber. 

(iii) When testing air-purifying respirators, the nor- 
mal filter or cartridge element shall be replaced with a 
high-efficiency particulate filter supplied by the same 
manufacturer. 

(iv) The sampling instrument shall be selected so that 
a strip chart record may be made of the test showing the 
rise and fall of the challenge agent concentration with 
each inspiration and expiration at fit factors of at least 
two thousand. Integrators or computers which integrate 
the amount of test agent penetration leakage into the 
respirator for each exercise may be used provided a 
record of the readings is made. 

(v) The combination of substitute air-purifying ele- 
ments, challenge agent and challenge agent concentra- 
tion in the test chamber shall be such that the test 
subject is not exposed in excess of an established expo- 
sure limit for the challenge agent at any time during the 
testing process. 

(vi) The sampling port on the test specimen respirator 
shall be placed and constructed so that no leakage oc- 
curs around the port (e.g., where the respirator is 
probed), a free air flow is allowed into the sampling line 
at all times and so that there is no interference with the 
fit or performance of the respirator. 

(vii) The test chamber and test set up shall permit the 
person administering the test to observe the test subject 
inside the chamber during the test. 

(viii) The equipment generating the challenge atmos- 
phere shall maintain the concentration of challenge 
agent inside the test chamber constant to within a ten 
percent variation for the duration of the test. 

(ix) The time lag (interval between an event and the 
recording of the event on the strip chart or computer or 
integrator) shall be kept to a minimum. There shall be a 
clear association between the occurrence of an event in- 
side the test chamber and its being recorded. 

(x) The sampling line tubing for the test chamber at- 
mosphere and for the respirator sampling port shall be 
of equal diameter and of the same material. The length 
of the two lines shall be equal. 
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(xi) The exhaust flow from the test chamber shall 
pass through a high-efficiency filter before release. 

(xii) When sodium chloride aerosol is used, the rela- 
tive humidity inside the test chamber shall not exceed 
fifty percent. 

(xiii) The limitations of instrument detection shall be 
taken into account when determining the fit factor. 

(xiv) Test respirators shall be maintained in proper 
working order and inspected for deficiencies such as 
cracks, missing valves and gaskets, etc. 

(d) Procedural requirements. 

(i) When performing the initial positive or negative 
pressure test the sampling line shall be crimped closed in 
order to avoid air pressure leakage during either of these 
tests. 

(ii) An abbreviated screening isoamyl acetate test or 
irritant fume test may be utilized in order to quickly 
identify poor fitting respirators which passed the positive 
and/or negative pressure test and thus reduce the 
amount of QNFT time. When performing a screening 
isoamyl acetate test, combination high-efficiency or- 
ganic vapor cartridges/canisters shall be used. 

(iii) A reasonably stable challenge agent concentra- 
tion shall be measured in the test chamber prior to test- 
ing. For canopy or shower curtain type of test units the 
determination of the challenge agent stability may be 
established after the test subject has entered the test 
environment. 

(iv) Immediately after the subject enters the test 
chamber, the challenge agent concentration inside the 
respirator shall be measured to ensure that the peak 
penetration does not exceed five percent for a half mask 
or one percent for a full facepiece respirator. 

(v) A stable challenge concentration shall be obtained 
prior to the actual start of testing. 

(vi) Respirator restraining straps shall not be 
overtightened for testing. The straps shall be adjusted by 
the wearer without assistance from other persons to give 
a reasonable comfortable fit typical of normal use. 

(vii) The test shall be terminated whenever any single 
peak penetration exceeds five percent for half masks and 
one percent for full facepiece respirators. The test sub- 
ject shall be refitted and retested. If two of the three re- 
quired tests are terminated, the fit shall be deemed 
inadequate. 

(viii) In order to successfully complete a QNFT, three 
successful fit tests are required. The results of each of 
the three independent fit tests must exceed the minimum 
fit factor needed for the class of respirator (e.g., half 
mask respirator, full facepiece respirator). 

(ix) Calculation of fit factors. 

(A) The fit factor shall be determined for the quanti- 
tative fit test by taking the ratio of the average chamber 
concentration to the concentration inside the respirator. 

(B) The average test chamber concentration is the 
arithmetic average of the test chamber concentration at 
the beginning and at the end of the test. 

(C) The concentration of the challenge agent inside 
the respirator shall be determined by one of the follow- 
ing methods: 

(T) Average peak concentration; 
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(11) Maximum peak concentration; or 

(III) Integration by calculation of the area under the 
individual peak for each exercise. This includes comput- 
erized integration. 

(x) Interpretation of test results. The fit factor estab- 
lished by the quantitative fit testing shall be the lowest 
of the three fit factor values calculated from the three 
required fit tests. 

(xi) The test subject shall not be permitted to wear a 
half mask, or full facepiece respirator unless a minimum 
fit factor equivalent to at least ten times the hazardous 
exposure level is obtained. 

(xii) Filters used for quantitative fit testing shall be 
replaced at least weekly, or whenever increased breath- 
ing resistance is encountered, or when the test agent has 
altered the integrity of the filter media. Organic vapor 
cartridges/canisters shall be replaced daily (when used) 
or sooner if there is any indication of breakthrough by a 
test agent. 


[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88— 
23), 8 296-62-07533, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07540 Formaldehyde. (1) Scope and 
application. This standard applies to all occupational ex- 
posures to formaldehyde, i.e., from formaldehyde gas, its 
solutions, and materials that release formaldehyde. 

(2) Definitions. For purposes of this standard, the fol- 
lowing definitions shall apply: 

(a) "Action level" means a concentration of 0.5 part 
formaldehyde per million parts of air (0.5 ppm) calcu- 
lated as an 8-hour time—weighted average (TWA) 
concentration. 

(b) "Approved" means approved by the director of the 
department of labor and industries or his authorized 
representative: Provided, however, That should a provi- 
sion of this chapter state that approval by an agency or 
organization other than the department of labor and in- 
dustries is required, such as Underwriters’ Laboratories 
or the Bureau of Mines, the provision of WAC 296-24- 
006 shall apply. 

(c) "Authorized person" means a person approved or 
assigned by the employer to perform a specific type of 
duty or duties or to be at a specific location or locations 
at the job site. 

(d) "Director" means the director of the department 
of labor and industries, or his designated representative. 

(e) "Emergency" is any occurrence, such as but not 
limited to equipment failure, rupture of containers, or 
failure of control equipment that results in an uncon- 
trolled release of a significant amount of formaldehyde. 

(f) "Employee exposure" means the exposure to air- 
borne formaldehyde which would occur without correc- 
tions for protection provided by any respirator that is in 
use. 

(g) "Formaldehyde" means the chemical substance, 
HCHO, Chemical Abstracts Service Registry No. 50— 
00-0. 

(3) Permissible exposure limit (PEL). 
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(a) TWA: The employer shall assure that no em- 
ployee is exposed to an airborne concentration of form- 
aldehyde which exceeds one part. formaldehyde per 
million parts of air (1 ppm) as an 8—hour TWA. 

(b) Short term exposure limit (STEL): The employer 
shall assure that no employee is exposed to an airborne 
concentration of formaldehyde which exceeds two parts 
formaldehyde per million parts of air (2 ppm) as a fif- 
teen-minute STEL. 

(4) Exposure monitoring. 

(a) General. 

(i) Each employer who has a workplace covered by 
this standard shall monitor employees to determine their 
exposure to formaldehyde. 

(ii) Exceptions. 

(A) The employer need not initiate exposure monitor- 
ing unless there is a formaldehyde hazard as defined in 
subsection (13) of this section or there are employee 
health complaints possibly associated with formaldehyde 
exposure. 

(B) Where the employer documents, using objective 
data, that the presence of formaldehyde or formalde- 
hyde-releasing products in the workplace cannot result 
in airborne concentrations of formaldehyde that would 
cause any employee to be exposed at or above the action 
level or the STEL under foreseeable conditions of use, 
the employer will not be required to measure employee 
exposure to formaldehyde unless there are employee 
health complaints possibly associated with formaldehyde 
exposure. 

(iii) When an employee's exposure is determined from 
representative sampling, the measurements used shall be 
representative of the employee's full shift or short-term 
exposure to formaldehyde, as appropriate. 

(iv) Representative samples for each job classification 
in each work area shall be taken for each shift unless the 
employer can document with objective data that expo- 
sure levels for a given job classification are equivalent 
for different workshifts. 

(b) Initial monitoring. The employer shall identify all 
employees who may be exposed at or above the action 
level or at or above the STEL and accurately determine 
the exposure of each employee so identified. 

(i) Unless the employer chooses to measure the expo- 
sure of each employee potentially exposed to formalde- 
hyde, the employer shall develop a representative 
sampling strategy and measure sufficient exposures 
within each job classification for each workshift to cor- 
rectly characterize and not underestimate the exposure 
of any employee within each exposure group. 

(ii) The initial monitoring process shall be repeated 
each time there is a change in production, equipment, 
process, personnel, or control measures which may result 
in new or additional exposure to formaldehyde. 

(c) Periodic monitoring. 

(i) The employer shall periodically measure and accu- 
rately determine exposure to formaldehyde for employ- 
ees shown by the initial monitoring to be exposed at or 
above the action level or at or above the STEL. 

(ii) If the last monitoring results reveal employee ex- 
posure at or above the action level, the employer shall 
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repeat monitoring of the employees at least every six 
months. 

(iii) If the last monitoring results reveal employee ex- 
posure at or above the STEL, the employer shall repeat 
monitoring of the employees at least once a year under 
worst conditions. 

(d) Termination of monitoring. The employer may 
discontinue periodic monitoring for employees if results 
from two consecutive sampling periods taken at least 
seven days apart show that employee exposure is below 
the action level and the STEL. The results must be sta- 
tistically representative and consistent with the employ- 
er's knowledge of the job and work operation. 

(e) Accuracy of monitoring. Monitoring shall be ac- 
curate, at the ninety-five percent confidence level, to 
within plus or minus twenty-five percent for airborne 
concentrations of formaldehyde at the TWA and the 
STEL and to within plus or minus thirty-five percent for 
airborne concentrations of formaldehyde at the action 
level. 

(f) Employee notification of monitoring results. 
Within fifteen days of receiving the results of exposure 
monitoring conducted under this standard, the employer 
shall notify the affected employees of these results. No- 
tification shall be in writing, either by distributing copies 
of the results to the employees or by posting the results. 
If the employee exposure is over either PEL, the em- 
ployer shall develop and implement a written plan to re- 
duce employee exposure to or below both PELs, and give 
written notice to employees. The written notice shall 
contain a description of the corrective action being taken 
by the employer to decrease exposure. 

(g) Observation of monitoring. 

(i) The employer shall provide affected employees or 
their designated representatives an opportunity to ob- 
serve any monitoring of employee exposure to formalde- 
hyde required by this standard. 

(ii) When observation of the monitoring of employee 
exposure to formaldehyde requires entry into an area 
where the use of protective clothing or equipment is re- 
quired, the employer shall provide the clothing and 
equipment to the observer, require the observer to use 
such clothing and equipment, and assure that the ob- 
server complies with all other applicable safety and 
health procedures. 

(5) Regulated areas. 

(a) The employer shall establish regulated areas 
where the concentration of airborne formaldehyde ex- 
ceeds either the TWA or the STEL and post all entran- 
ces and accessways with signs bearing the following 
information: 


DANGER 
FORMALDEHYDE 
IRRITANT AND POTENTIAL CANCER HAZARD 
AUTHORIZED PERSONNEL ONLY 


(b) The employer shall limit access to regulated areas 
to authorized persons who have been trained to recog- 
nize the hazards of formaldehyde. 
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(c) An employer at a multi-employer worksite who 
establishes a regulated area shall communicate the ac- 
cess restrictions and locations of these areas to other 
employers with work operations at that worksite. 

(6) Methods of compliance. 

(a) Engineering controls and work practices. The em- 
ployer shall institute engineering and work practice con- 
trols to reduce and maintain employee exposures to 
formaldehyde at or below the TWA and the STEL. 

(b) Exception. Whenever the employer has established 
that feasible engineering and work practice controls 
cannot reduce employee exposure to or below either of 
the PELs, the employer shall apply these controls to re- 
duce employee exposures to the extent feasible and shall 
supplement them with respirators which satisfy this 
standard. 

(7) Respiratory protection. 

(a) General. Where respiratory protection is required, 
the employer shall provide the respirators at no cost to 
the employee and shall assure that they are properly 
used. The respirators shall comply with the requirements 
of this standard and shall reduce the concentration of 
formaldehyde inhaled by the employee to at or below 
both the TWA and the STEL. Respirators shall be used 
in the following circumstances: 

(i) During the interval necessary to install or imple- 
ment feasible engineering and work practice controls; 

(ii) In work operations, such as maintenance and re- 
pair activities or vessel cleaning, for which the employer 
establishes that engineering and work practice controls 
are not feasible; 

(iii) In work situations where feasible engineering and 
work practice controls are not yet sufficient to reduce 
exposure to or below the PELs; and 

(iv) In emergencies. 

(b) Respirator selection. 

(i) The appropriate respirators as specified in Table 1 
shall be selected from those approved by the Mine 
Safety and Health Administration (MSHA) and by the 
National Institute for Occupational Safety and Health 
(NIOSH) under the provisions of 30 CFR Part 11. 

(ii) The employer shall make available a powered air— 
purifying respirator adequate to protect against formal- 
dehyde exposure to any employee who experiences diffi- 
culty wearing a negative-pressure respirator to reduce 
exposure to formaldehyde. 

(c) Respirator usage. 

(i) Whenever respirator use is required by this stan- 
dard; the employer shall institute a respiratory protec- 
tion program in accordance with WAC 296-62-07109, 
296-62-07111, 296—62-07115, and 296—62-07117. 

(ii) The employer shall perform either quantitative or 
qualitative face fit tests in accordance with the proce- 
dures outlined in Appendix E at the time of initial fitting 
and at least annually thereafter for all employees re- 
quired by this standard to wear negative-pressure 
respirators. 

(A) Respirators selected shall be from those exhibit- 
ing the best facepiece fit. 

(B) No respirator shall be chosen that would poten- 
tially permit the employee to inhale formaldehyde at 
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concentrations in excess of either the TWA or the 
STEL. 


TABLE 1 
MINIMUM REQUIREMENTS FOR RESPIRATORY 
PROTECTION AGAINST FORMALDEHYDE 


Condition of use 
or formaldehyde 


concentration (ppm) Minimum respirator required! 


Up to 10 ррт...................... Full facepiece with cartridges or canisters 


specifically approved for protection 
against formaldehyde’. 
Up to 100 ррт.................... Full-face mask with chin style or chest or 


back mounted type industrial size canister 
specifically approved for protection 
against formaldehyde. 


Type C supplied-air respirator pressure 
demand or continuous flow type, with full 
facepiece, hood, or helmet. 


Above 100 ppm or unknown 


(emergencies). ................. Self-contained breathing ^ apparatus 
(SCBA) with positive-pressure full face- 
piece. 


Combination supplied-air, full facepiece 
positive-pressure respirator with auxiliary 
self-contained air supply. 


Firefighting. ener SCBA with positive-pressure in full face- 
piece. 

ESCAPE аидаи ный SCBA in demand or pressure demand 
mode. 


Full-face mask with chin style or front or 
back mounted type industria] size canister 
specifically approved for protection 
against formaldehyde. 


Respirators specified for use at higher concentrations may be used 
at lower concentrations. 


A half-mask respirator with cartridges specifically approved for 
protection against formaldehyde can be substituted for the full 
facepiece respirator providing that effective gas-proof goggles are 
provided and used in combination with the half—mask respirator. 


(ii) Where air purifying chemical cartridge respira- 
tors are used, the cartridges shall be replaced after three 
hours of use or at the end of the workshift, whichever is 
sooner unless the cartridge contains a NIOSH-approved 
end-of-service indicator to show when breakthrough 
occurs. 

(iv) Unless the canister contains a NIOSH-approved 
end—of-service life indicator to show when breakthrough 
occurs, canisters used in-atmospheres up to 10 ppm shall 
be replaced every four hours and. industrial sized canis- 
ters used in atmospheres up to 100 ppm shall be re- 
placed every two hours or at the end of the workshift, 
whichever is sooner. 

(v) Employers shall permit employees to leave the 
work area to wash their faces and respirator facepieces 
as needed to prevent skin irritation from respirator use. 

(8) Protective equipment and clothing. Employers 
shall comply with the provisions of WAC 296—24—07501 
and 296—24—078. When protective equipment or clothing 
is provided under these provisions, the employer shall 
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provide these protective devices at no cost to the em- 
ployee and assure that the employee wears them. 

(a) Selection. The employer shall select protective 
clothing and equipment based upon the form of formal- 
dehyde to be encountered, the conditions of use, and the 
hazard to be prevented. 

(i) All contact of the eyes and skin with liquids con- 
taining one percent or more formaldehyde shall be pre- 
vented by the use of chemical protective clothing made 
of material impervious to formaldehyde and the use of 
other personal protective equipment, such as goggles and 
face shields, as appropriate to the operation. 

(ii) Contact with irritating or sensitizing materials 
shall be prevented to the extent necessary to eliminate 
the hazard. 

(iii) Where a face shield is worn, chemical safety 
goggles are also required if there is a danger of formal- 
dehyde reaching the area of the eye. 

(iv) Full body protection shall be worn for entry into 
areas where concentrations exceed 100 ppm and for 
emergency reentry into areas of unknown concentration. 

(b) Maintenance of protective equipment and 
clothing. 

(i) The employer shall assure that protective equip- 
ment and clothing that has become contaminated with 
formaldehyde is cleaned or laundered before its reuse. 

(ii) When ventilating formaldehyde-contaminated 
clothing and equipment, the employer shall establish a 
storage area so that employee exposure is minimized. 
Containers for contaminated clothing and equipment 
and storage areas shall have labels and signs containing 
the following information: 


DANGER 
FORMALDEHYDE-CONTAMINATED (CLOTHING) 
EQUIPMENT 
AVOID INHALATION AND SKIN CONTACT 


(iii) The employer shall assure that only persons 
trained to recognize the hazards of formaldehyde remove 
the contaminated material from the storage area for 
purposes of cleaning, laundering, or disposal. 

(iv) The employer shall assure that no employee takes 
home equipment or clothing that is contaminated with 
formaldehyde. 

(v) The employer shall repair or replace all required 
protective clothing and equipment for each affected em- 
ployee as necessary to assure its effectiveness. 

(vi) The employer shall inform any person who laun- 
ders, cleans, or repairs such clothing or equipment of 
formaldehyde's potentially harmful effects and of proce- 
dures to safely handle the clothing and equipment. 

(9) Hygiene protection. 

(a) The employer shall provide change rooms, as de- 
scribed in WAC 296—24—120 for employees who are re- 
quired to change from work clothing into protective 
clothing to prevent skin contact with formaldehyde. 

(b) If employees' skin may become splashed with so- 
lutions containing one percent or greater formaldehyde, 
for example because of equipment failure or improper 
work practices, the employer shall provide conveniently 
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located quick drench showers and assure íhat affected 
employees use these facilities immediately. 

(c) If there is any possibility that an employee's eyes 
may be splashed with solutions containing 0.1 percent or 
greater formaldehyde, the employer shall provide ac- 
ceptable eyewash facilities within the immediate work 
area for emergency use. 

(10) Housekeeping. For operations involving formal- 
dehyde liquids or gas, the employer shall conduct a pro- 
gram to detect leaks and spills, including regular visual 
inspections. 

(a) Preventative maintenance of equipment, including 
surveys for leaks, shall be undertaken at regular 
intervals. 

(b) In work areas where spillage may occur, the em- 
ployer shall make provisions to contain the spill, to 
decontaminate the work area, and to dispose of the 
waste. 

(c) The employer shall assure that all leaks are re- 
paired and spills are cleaned promptly by employees 
wearing suitable protective equipment and trained in 
proper methods for cleanup and decontamination. 

(d) Formaldehyde-contaminated waste and debris re- 
sulting from leaks or spills shall be placed for disposal in 
sealed containers bearing a label warning of 
formaldehyde's presence and of the hazards associated 
with formaldehyde. 

(11) Emergencies. For each workplace where there is 
the possibility of an emergency involving formaldehyde, 
the employer shall assure appropriate procedures are 
adopted to minimize injury and loss of life. Appropriate 
procedures shall be implemented in the event of an 
emergency. 

(12) Medical surveillance. 

(a) Employees covered. 

(i) The employer shall institute medical surveillance 
programs for all employees exposed to formaldehyde at 
concentrations at or exceeding the action level or ex- 
ceeding the STEL. 

(ii) The employer shall make medical surveillance 
available for employees who develop signs and symptoms 
of overexposure to formaldehyde and for all employees 
exposed to formaldehyde in emergencies. When deter- 
mining whether an employee may be experiencing signs 
and symptoms of possible overexposure to formaldehyde, 
the employer may rely on the evidence that signs and 
symptoms associated with formaldehyde exposure will 
occur only in exceptional circumstances when airborne 
exposure is less than 0.1 ppm and when formaldehyde is 
present in materials in concentrations less than 0.1 
percent. 

(b) Examination by a physician. All medical proce- 
dures, including administration of medical disease ques- 
tionnaires, shall be performed by or under the 
supervision of a licensed physician and shall be provided 
without cost to the employee, without loss of pay, and at 
a reasonable time and place. 

(c) Medical disease questionnaire. The employer shall 
make the following medical surveillance available to 
employees prior to assignment to a job where formalde- 
hyde exposure is at or above the action level or above the 
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STEL and annually thereafter. The employer shall also 
make the following medical surveillance available 
promptly upon determining that an employee is experi- 
encing signs and symptoms indicative of possible overex- 
posure to formaldehyde. 

(i) Administration of a medical disease questionnaire, 
such as in Appendix D, which is designed to elicit infor- 
mation on work history, smoking history, any evidence 
of eye, nose, or throat irritation; chronic airway prob- 
lems or hyperreactive airway disease; allergic skin con- 
ditions or dermatitis; and upper or lower respiratory 
problems. 

(ii) A determination by the physician, based on evalu- 
ation of the medical disease questionnaire, of whether a 
medical examination is necessary for employees not re- 
quired to wear respirators to reduce exposure to 
formaldehyde. 

(d) Medical examinations. Medical examinations shall 
be given to any employee who the physician feels, based 
on information in the medical disease questionnaire, may 
be at increased risk from exposure to formaldehyde and 
at the time of initial assignment and at least annually 
thereafter to all employees required to wear a respirator 
to reduce exposure to formaldehyde. The medical exam- 
ination shall include: 

(i) A physical examination with emphasis on evidence 
of irritation or sensitization of the skin and respiratory 
system, shortness of breath, or irritation of the eyes. 

(ii) Laboratory examinations for respirator wearers 
consisting of baseline and annual pulmonary function 
tests. As a minimum, these tests shall consist of forced 
vital capacity (FVC), forced expiratory volume in one 
second (FEV 1), and forced expiratory flow (FEF). 

(iii) Any other test which the examining physician 
deems necessary to complete the written opinion. 

(iv) Counseling of employees having medical condi- 
tions that would be directly or indirectly aggravated by 
exposure to formaldehyde on the increased risk of im- 
pairment of their health. 

(e) Examinations for employees exposed in an emer- 
gency. The employer shall make medical examinations 
available as soon as possible to all employees who have 
been exposed to formaldehyde in an emergency. 

(i) The examination shall include a medical and work 
history with emphasis on any evidence of upper or lower 
respiratory problems, allergic conditions, skin reaction or 
hypersensitivity, and any evidence of eye, nose, or throat 
irritation. 

(ii) Other examinations shall consist of those elements 
considered appropriate by the examining physician. 

(f) Information provided to the physician. The em- 
ployer shall provide the following information to the ex- 
amining physician: 

(i) A copy of this standard and Appendices A, C, D, 
and E; 

(ii) A description of the affected employee's job duties 
as they relate to the employee's exposure to 
formaldehyde; 

(iii) The representative exposure level for the 
employee's job assignment; 
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(iv) Information concerning any personal protective 
equipment and respiratory protection used or to be used 
by the employee; and 

(v) Information from previous medical examinations 
of the affected employee within the control of the 
employer. 

(vi) In the event of a nonroutine examination because 
of an emergency, the employer shall provide to the phy- 
sician as soon as possible: A description of how the 
emergency occurred and the exposure the victim may 
have received. 

(g) Physician's written opinion. 

(i) For each examination required under this stan- 
dard, the employer shall obtain a written opinion from 
the examining physician. This written opinion shall con- 
tain the results of the medical examination except that it 
shall not reveal specific findings or diagnoses unrelated 
to occupational exposure to formaldehyde. The written 
opinion shall include: 

(A) The physician's opinion as to whether the em- 
ployee has any medical! condition that would place the 
employee at an increased risk of material impairment of 
health from exposure to formaldehyde; 

(B) Any recommended limitations on the employee's 
exposure or changes in the use of personal protective 
equipment, including respirators; 

(C) A statement that the employee has been informed 
by the physician of any medical conditions which would 
be aggravated by exposure to formaldehyde, whether 
these conditions may have resulted from past formalde- 
hyde exposure or from exposure in an emergency, and 
whether there is a need for further examination or 
treatment. 

(ii) The employer shall provide for retention of the 
results of the medical examination and tests conducted 
by the physician. 

(iii) The employer shall provide a copy of the physi- 
cian's written opinion to the affected employee within 
fifteen days of its receipt. 

(13) Hazard communication. 

(a) General. Notwithstanding any exemption granted 
in WAC 296—62-05403 (6)(c) for wood products, each 
employer who has a workplace covered by this standard 
shall comply with the requirements of WAC 296-62— 
05409 through 296-62—05419. 

(i) For purposes of hazard communication, formalde- 
hyde gas, all mixtures or solutions composed of greater 
than 0.1 percent formaldehyde, and materials capable of 
releasing formaldehyde into the air under any normal 
condition of use at concentrations reaching or exceeding 
0.1 ppm shall be considered a health hazard. 

(ii) As a minimum, specific health hazards that the 
employer shall address are: Cancer, irritation and sensi- 
tization of the skin and respiratory system, eye and 
throat irritation, and acute toxicity. 

(b) Manufacturers and importers who produce or im- 
port formaldehyde or formaldehyde-containing products 
shall provide downstream. employers using or handling 
these products with an objective determination through 
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the required labels and MSDSs if these items may con- 
stitute a health hazard within the meaning of WAC 
296-62-05407 under normal conditions of use. 

(c) Labels. 

(i) The employer shall assure that hazard warning la- 
bels complying with the requirements of WAC 296-62— 
05411 are affixed to all containers where the presence of 
formaldehyde constitutes a health hazard. 

(ii) Information on labels. As a minimum, labels shall 
identify the hazardous. chemical; list.the name and ad- 
dress of the responsible party; contain the information 
"potential cancer hazard"; and appropriately warn of all 
other hazards as defined in Part C (WAC 296--62-054 
through 296-62—05425), Appendices А and B. 

(iii) Substitute warning labels. The employer may use 
warning labels required by other statutes, regulations, or 
ordinances which impart the same information as the 
warning statements required by this subitem. 

(d) Material safety data sheets. 

(i) Any employer who uses formaldehyde-containing 
materials that constitute a health hazard as defined in 
this standard shall comply with the requirements of 
WAC 296—62-05413 with regard to the development 
and updating of material safety data sheets. 

(ii) Manufacturers, importers, and distributors of 
formaldehyde containing materials that constitute a 
health hazard as defined in this standard shall assure 
that material safety data sheets and updated information 
are provided to all employers purchasing such materials 
at the time of the initial shipment and at the time of the 
first shipment after a material safety data sheet is 
updated. 

(14) Employee information and training. 

(a) Employee training. Written materials for em- 
ployee training shall be updated as soon as possible, but 
no later than two months after the effective date of the 
standard. ` 

(b) Participation. The employer shall assure that all 
employees who are assigned to workplaces where there is 
a health hazard from formaldehyde . participate in a 
training program. | 

(c) Frequency. 

(i) Employers shall provide employees with informa- 
tion and training on formaldehyde at the time of their 
initial assignment and , whenever. а new hazard from 
formaldehyde-is introduced into their work area. | 

(ii) Employers shall provide such information and 
training at least annually for all employees exposed to 
formaldehyde concentrations at or above the action level 
or the STEL.. 

(d) Training program. The training program shall be 
conducted in a manner which the employee is able to 
understand and shall include: 

(i) A discussion of the contents of this regulation and 
the contents of the material safety data sheet; 

(ii) The purpose for and a description. of. the medical 
surveillance program required by- this standard, 
including: 
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(A) A description of the potential health hazards as- 
sociated with exposure to formaldehyde and a descrip- 
tion of the signs and symptoms of exposure to 
formaldehyde. 

(B) Instructions to immediately report to the em- 
ployer the development of any adverse signs or symp- 
toms that the employee suspects is attributable to 
formaldehyde exposure. 

(iii) Description of operations in the work area where 
formaldehyde is present and an explanation of the safe 
work practices appropriate for limiting exposure to 
formaldehyde in each job; 

(iv) The purpose for, proper use of, and limitations of 
personal protective clothing and equipment; 

(v) Instructions for the handling of spills, emergen- 
cies, and clean-up procedures; 

(vi) An explanation of the importance of engineering 
and work practice controls for employee protection and 
any necessary instruction in the use of these controls; 
and 

(vil) A review of emergency procedures including the 
specific duties or assignments of each employee in the 
event of an emergency. 

(e) Access to training materials. 

(i) The employer shall inform all affected employees 
of the location of written training materials and shall 
make these materials readily available, without cost, to 
the affected employees. 

(ii) The employer shall provide, upon request, all 
training materials relating to the employee training pro- 
gram to the director of labor and industries, or his des- 
ignated representative. 

(15) Recordkeeping. 

(a) Exposure measurements. The employer shall es- 
tablish and maintain an accurate record of all measure- 
ments taken to monitor employee exposure to 
formaldehyde. This record shall include: 

(1) The date of measurement; 

(ii) The operation being monitored; 

(iii) The methods of sampling and analysis and evi- 
dence of their accuracy and precision; 

(iv) The number, durations, time, and results of 
samples taken; 

(v) The types of protective devices worn; and 

(vi) The names, job classifications, Social Security 
numbers, and exposure estimates of the employees whose 
exposures are represented by the actual monitoring 
results. 

(b) Exposure determinations. Where the employer has 
determined that no monitoring is required under this 
standard, the employer shall maintain a record of the 
objective data relied upon to support the determination 
that no employee is exposed to formaldehyde at or above 
the action level. 

(c) Medical surveillance. The employer shall establish 
and maintain an accurate record for each employee sub- 
ject to medical surveillance under this standard. This 
record shall include: 

(i) The name and Social Security number of the 
employee; 

(ii) The physician's written opinion; 
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(ii) A list of any employee health complaints that 
may be related to exposure to formaldehyde; and 

(iv) A copy of the medical examination results, in- 
cluding medical disease questionnaires and results of any 
medical tests required by the standard or mandated by 
the examining physician. 

(d) Respirator fit testing. 

(1) The employer shall establish and maintain accu- 
rate records for employees subject to negative—pressure 
respirator fit testing required by this standard. 

(ii) This record shall include: 

(А) A copy of the protocol selected for respirator fit 
testing; 

(B) A copy of the results of any fit testing performed; 

(C) The size and manufacturer of the types of respir- 
ators available for selection; and 

(D) The date of the most recent fit testing, the name 
and Social Security number of each tested employee, 
and the respirator type and facepiece selected. 

(e) Record retention. The employer shall retain re- 
cords required by this standard for at least the following 
periods: 

(i) Exposure records and determinations shall be kept 
for at least thirty years; 

(ii) Medical records shall be kept for the duration of 
employment plus thirty years; and 

(iii) Respirator fit testing records shall be kept until 
replaced by a more recent record. 

(f) Availability of records. 

(i) Upon request, the employer shall make all records 
maintained as a requirement of this standard available 
for examination and copying to the director of labor and 
industries, or his designated representative. 

(ii) The employer shall make employee exposure re- 
cords, including estimates made from representative 
monitoring and available upon request for examination 
and copying, to the subject employee, or former em- 
ployee, and employee representatives in accordance with 
WAC 296-62-052 through 296-62-05209 and 296-62- 
05213 through 296—62-05217. 

(iii) Employee medical records required by this stan- 
dard shall be provided upon request for examination and 
copying, to the subject employee, or former employee, or 
to anyone having the specific written consent of the sub- 
ject employee or former employee. 

(16) Effective dates. 

(a) Laboratories. This standard shall become effective 
for anatomy, histology, and pathology laboratories thirty 
days after the adoption date, except as noted in (b) of 
this subsection. For all laboratories other than anatomy, 
histology, and pathology, subsections (2) and (4) 
through (15) of this section shall become effective on 
September 1, 1988, except as noted in (b) of this 
subsection. 

(b) Engineering and work practice controls. Engineer- 
ing and work practice controls required by this standard 
shall be implemented as soon as possible, but no later 
than February 2, 1989. 

(c) Employee training. Written materials for em- 
ployee training shall be updated as soon as possible, but 
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no later than two months after the effective date of the 
standard. 
[Statutory Authority: Chapter 49.17 RCW. 90-03-029 (Order 89— 


20), 8 296-62-07540, filed 1/11/90, effective 2/26/90; 88—21-002 
(Order 88-23), § 296—62—07540, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07542 Appendix A--Substance tech- 
nical guideline for formalin. (1) The following substance 
technical guideline for formalin provides information on 
uninhibited formalin solution (thirty-seven percent 
formaldehyde, no methanol stabilizer). It is designed to 
inform employees at the production level of their rights 
and duties under the formaldehyde standard whether 
their job title defines them as workers or supervisors. 
Much of the information provided is general; however, 
some information is specific for formalin. When em- 
ployee exposure to formaldehyde is from resins capable 
of releasing formaldehyde, the resin itself and other im- 
purities or decomposition products may also be toxic, 
and employers should include this information as well 
when informing employees of the hazards associated 
with the materials they handle. The precise hazards as- 
sociated with exposure to formaldehyde depend both on 
the form (solid, liquid, or gas) of the material and the 
concentration of formaldehyde present. For example, 
thirty-seven to fifty percent solutions of formaldehyde 
present a much greater hazard to the skin and eyes from 
spills or splashes than solutions containing less than one 
percent formaldehyde. Individual substance technical 
guidelines used by the employer for training employees 
should be modified to properly give information on the 
material actually being used. 

(a) Substance identification. - 

(i) Chemical name: Formaldehyde. 

(ii) Chemical family: Aldehyde. 

(iii) Chemical formula: HCHO. 

(iv) Molecular weight: 30.03. 

(v) Chemical abstracts service number (CAS num- 
ber): 50-00-0. 

Synonyms: Formalin; Formic Aldehyde; Paraform; 
Formol; Formalin (Methanol-free); Fyde; Formalith; 
Methanal; Methyl Aldehyde; Methylene Glycol; Meth- 
ylene Oxide;  Tetraoxymethalene; Oxomethane; 
Oxymethylene. 

(b) Components and contaminants. 

(i) Percent: 37:0 Formaldehyde. 

(ii) Percent: 63.0 water. 


Note. Inhibited solutions contain methanol: 


(iii) Other contaminants: Formic acid (alcohol free). 
Exposure limits: 

(A) WISHA TWA-1 ppm. 

(B) WISHA STEL-2 ppm. 

(c) Physical data. 

(i) Description: Colorless liquid, pungent odor. 

(ii) Boiling point: 214°F (101°C). 

(iii) Specific gravity: 1.08 (Н20=1 @ 20 C). 

(iv) pH: 2.8-4.0. 

(v) Solubility in water: Miscible. 

(vi) Solvent solubility: Soluble in alcohol and acetone. 
(vii) Vapor density: 1.04 (Air=1 @ 20 C). 

(viii) Odor threshold: 0.8-1 ppm. 
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(d) Fire and explosion hazard. 

(i) Moderate fire and explosion hazard when exposed 
to heat or flame. 

(ii) The flash point of thirty-seven percent formalde- 
hyde solutions is above normal room temperature, but 
the explosion range is very wide, from seven to seventy— 
three percent by volume in air. 

(iii) Reaction of formaldehyde with nitrogen dioxide, 
nitromethane, perchloric acid and aniline, or 
peroxyformic acid yields explosive compounds. 

(iv) Flash point: 185°F (85°C) closed cup. 

(v) Lower explosion limit: Seven percent. 

(vi) Upper explosion limit: Seventy-three percent. 

(vii) Autoignition temperature: 806? F (430°C). 

(viii) Flammable class (WISHA): III A. 

Extinguishing media: 

(I) Use dry chemical, "alcohol foam," carbon dioxide, 
or water in flooding amounts as fog. Solid streams may 
not be effective. Cool fire-exposed containers with water 
from side until well after fire is out. 

(П) Use of water spray to flush spills can also dilute 
the spill to produce nonflammable mixtures. Water run- 
off, however, should be contained for treatment. 

(ix) National Fire Protection Association Section 
325M Designation: 

(A) Health: 2—Materials hazardous to health, but ar- 
eas may be entered with full-faced mask self-contained 
breathing apparatus which provides eye protection. 

(B) Flammability: 2-Materials which must be moder- 
ately heated before ignition will occur. Water spray may 
be used to extinguish the fire because the material can 
be cooled below its flash point. 

(C) Reactivity: D-Materials which (in themselves) 
are normally stable even under fire exposure conditions 
and which are not reactive with water. Normal fire 
fighting procedures may be used. 

(e) Reactivity. 

(i). Stability: Formaldehyde solutions may self- 
polymerize to form  paraformaldehyde . which 
precipitates. 

(ii) Incompatibility (materials to avoid): 

(A) Strong oxidizing agents, caustics, strong alkalies, 
isocyanates, anhydrides, oxides, and inorganic acids. 

(B) Formaldehyde reacts with hydrochloric acid to 
form the potent carcinogen, bis-chloromethyl ether. 
Formaldehyde reacts with nitrogen dioxide, nitrometh- 
ane, perchloric acid and aniline, or peroxyformic acid to 
yield explosive compounds. A violent reaction occurs 
when formaldehyde is mixed with strong oxidizers. 

(C) Hazardous combustion or decomposition pro- 
ducts: Oxygen from the air can oxidize formaldehyde to 
formic acid, especially when heated. Formic acid is 
corrosive. 

(f) Health hazard data. 

(i) Acute effects of exposure. 

(A) Ingestion (swallowing): Liquids containing ten to 
forty percent formaldehyde cause severe irritation and 
inflammation of the mouth, throat, and stomach. Severe 
stomach pains will follow ingestion with possible loss of 
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consciousness and death. Ingestion of dilute formalde- 
hyde solutions (0.03-0.04%) may cause discomfort in 
the stomach and pharynx. 

(B) Inhalation (breathing): 

(1) Formaldehyde is highly irritating to the upper re- 
spiratory tract and eyes. Concentrations of 0.5 to 2.0 
ppm may irritate the eyes, nose, and throat of some 
individuals. 

(П) Concentrations of 3 to 5 ppm also cause tearing 
of the eyes and are intolerable to some persons. 

(III) Concentrations of 10 to 20 ppm cause difficulty 
in breathing, burning of the nose and throat, coughing, 
and heavy tearing of the eyes, and 25 to 30 ppm causes 
severe respiratory tract injury leading to pulmonary 
edema and pneumonitis. À concentration of 100 ppm is 
immediately dangerous to life and health. Deaths from 
accidental exposure to high concentrations of formalde- 
hyde have been reported. 

(C) Skin (dermal): Formalin is a severe skin irritant 
and a sensitizer. Contact with formalin causes white dis- 
coloration, smarting, drying, cracking, and scaling. Pro- 
longed and repeated contact can cause numbness and a 
hardening or tanning of the skin. Previously exposed 
persons may react to future exposure with an allergic 
eczematous dermatitis or hives. 

(D) Eye contact: Formaldehyde solutions splashed in 
the eye can cause injuries ranging from transient dis- 
comfort to severe, permanent corneal clouding and loss 
of vision. The severity of the effect depends on the con- 
centration of formaldehyde in the solution and whether 
or not the eyes are flushed with water immediately after 
the accident. 

Note: The perception of formaldehyde by odor and eye irritation be- 
comes less sensitive with time as one adapts to formaldehyde. 
This can lead to overexposure if a worker is relying on 
formaldehyde's warning properties to alert him or her to the 
potential for exposure. 


(E) Acute animal toxicity: 

(1) Oral, rats: LDS50=800 mg/kg. 

(П) Oral, mouse: LDS0=42 mg/kg. 

(IID Inhalation, rats: LC50=250 mg/kg. 

(IV) Inhalation, mouse: LC50=900 mg/kg. 

(V) Inhalation, rats: LC50=590 mg/kg. 

(g) Chronic effects of exposure. 

(i) Carcinogenicity: Formaldehyde has the potential to 
cause cancer in humans. Repeated and prolonged expo- 
sure increases the risk. Various animal experiments have 
conclusively shown formaldehyde to be a carcinogen in 
rats. In humans, formaldehyde exposure has been asso- 
ciated with cancers of the lung, nasopharynx and oro- 
pharynx, and nasal passages. 

(ii) Mutagenicity: Formaldehyde is genotoxic in sev- 
eral in vitro test systems showing properties of both an 
initiator and a promoter. 

(iii) Toxicity: Prolonged or repeated exposure to 
formaldehyde may result in respiratory impairment. 
Rats exposed to formaldehyde at 2 ppm developed be- 
nign nasal tumors and changes of the cell structure in 
the nose as well as inflamed mucous membranes of. the 
nose. Structural changes in the epithelial cells in the hu- 
man nose have also been observed. Some persons have 
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developed asthma or bronchitis following exposure to 
formaldehyde, most often as the result of an accidental 
spill involving a single exposure to a high concentration 
of formaldehyde. 

(h) Emergency and first-aid procedures. 

(i) Ingestion (swallowing): If the victim is conscious, 
dilute, inactivate, or absorb the ingested formaldehyde 
by giving milk, activated charcoal, or water. Any organic 
material will inactivate formaldehyde. Keep affected 
person warm and at rest. Get medical attention immedi- 
ately. If vomiting occurs, keep head lower than hips. 

(ii) Inhalation (breathing): Remove the victim from 
the exposure area to fresh air immediately. Where the 
formaldehyde concentration may be very high, each res- 
cuer must put on a self-contained breathing apparatus 
before attempting to remove the victim, and medical 
personnel should be informed of the formaldehyde expo- 
sure immediately. If breathing has stopped, give artifi- 
cial respiration. Keep the affected person warm and at 
rest. Qualified first-aid or medical personnel should ad- 
minister oxygen, if available, and maintain the patient's 
airways and blood pressure until the victim can be 
transported to a medical facility. If exposure results in a 
highly irritated upper respiratory tract and coughing 
continues for more than ten minutes, the worker should 
be hospitalized for observation and treatment. 

(iii) Skin contact: Remove contaminated clothing (in- 
cluding shoes) immediately. Wash the affected area of 
your body with soap or mild‘ detergent and large 
amounts of water until no evidence of the chemical re- 
mains (at least fifteen to twenty minutes). If there are 
chemical burns, get first aid to cover the area with ster- 
ile, dry dressing, and bandages. Get medical attention if 
you experience appreciable eye or respiratory irritation. 

(iv) Eye contact: Wash the eyes immediately with 
large amounts of water occasionally lifting lower and 
upper lids, until no evidence of chemical remains (at 
least fifteen to twenty minutes). In case of burns, apply 
sterile bandages loosely without medication. Get medical 
attention immediately. If you have experienced appre- 
ciable eye irritation from a splash or excessive exposure, 
you should be referred promptly to an opthamologist for 
evaluation. 

(i) Emergency procedures. 

(i) Emergencies: 

(A) If you work in an area where a large amount of 
formaldehyde could be released in an accident or from 
equipment failure, your employer must develop proce- 
dures to be followed in event of an emergency. You 
should be trained in your specific duties in the event of 
an emergency, and it is important that you clearly un- 
derstand these duties. Emergency equipment must be 
accessible and you should be trained to use any equip- 
ment that you might need. Formaldehyde contaminated 
equipment must be cleaned before reuse. 

(B) If a spill of appreciable quantity occurs, leave the 
area quickly unless you have specific emergency duties. 
Do not touch spilled material. Designated persons may 
stop the leak and shut off ignition sources if these pro- 
cedures can be done without risk. Designated persons 
should isolate the hazard area and deny entry except for 
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necessary people protected by suitable protective cloth- 
ing and respirators adequate for the exposure. Use water 
spray to reduce vapors. Do not smoke, and prohibit all 
flames or flares in the hazard area. 

(ii) Special firefighting procedures: 

(A) Learn procedures and responsibilities in the event 
of a fire in your workplace. 

(B) Become familiar with the appropriate equipment 
and supplies and their location. 

(C) In firefighting, withdraw immediately in case of 
rising sound from venting safety device or any discolor- 
ation of storage tank due to fire. 

G) Spill, leak, and disposal procedures. 

(i) Occupational spill: For small containers, place the 
leaking container in a well ventilated area. Take up 
small spills with absorbent material and place the waste 
into properly labeled containers for later disposal. For 
larger spills, dike the spill to minimize contamination 
and facilitate salvage or disposal. You may be able to 
neutralize the spill with sodium hydroxide or sodium 
sulfite. Your employer must comply with EPA rules 
regarding the clean-up of toxic waste and notify state 
and local authorities, if required. If the spill is greater 
than 1,000 lb/day, it is reportable under EPA's 
superfund legislation. 

(ii) Waste disposal: Your employer must dispose of 
waste containing formaldehyde in accordance with ap- 
plicable local, state, and federal law and in a manner 
that minimizes exposure of employees at the site and of 
the clean—up crew. 

(k) Monitoring and measurement procedures. 

(i) Monitoring requirements: If your exposure to 

formaldehyde exceeds the 0.5 ppm action level or the 2 
ppm STEL, your employer must monitor your exposure. 
Your employer need not measure every exposure if a 
"high exposure" employee can be identified. This person 
usually spends the greatest amount of time nearest .the 
process equipment. If you are a "representative em- 
ployee," you will be asked to wear a sampling device to 
collect formaldehyde. This device may be a passive 
badge, a sorbent tube attached to a pump, or an impin- 
ger containing liquid. You should perform your work as 
usual, but inform the person who is conducting the 
monitoring of any difficulties you are having wearing the 
device. 
. (ii) Evaluation of 8—hour exposure: Measurements 
taken for the purpose of determining time-weighted av- 
erage (TWA) exposures are best taken with samples 
covering the full shift. Samples collected must be taken 
from the employee's breathing zone air. 

(iii) Short-term exposure evaluation: If there are 
tasks that involve brief but intense exposure to formal- 
dehyde, employee exposure must be measured to assure 
compliance with the STEL. Sample collections are for 
brief periods, only fifteen minutes, but several samples 
may be needed to identify the peak exposure. 

(iv) Monitoring techniques: WISHA's only require- 
ment for selecting.a method for sampling and analysis is 
that the methods used accurately evaluate the concen- 
tration of formaldehyde in employees' breathing zones. 
Sampling and analysis may be performed by collection 
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of formaldehyde on liquid or solid sorbents with subse- 
quent chemical analysis. Sampling and analysis may also 
be performed by passive diffusion monitors and short- 
term exposure may be measured by instruments such as 
real-time continuous monitoring systems and portable 
direct reading instruments. 

(v) Notification of results: Your employer must in- 
form you of the results of exposure monitoring represen- 
tative of your job. You may be informed in writing, but 
posting the results where you have ready access to them 
constitutes compliance with the standard. 

(1) Protective equipment and clothing. 

(Material impervious to formaldehyde is needed if the 
employee handles formaldehyde solutions of one percent 
or more. Other employees may also require protective 
clothing or equipment to prevent dermatitis.) 

(i) Respiratory protection: 

(A) Use NIOSH-approved full facepiece negative 
pressure respirators equipped with approved cartridges 
or canisters within the use limitations of these devices. 
(Present restrictions on cartridges and canisters do not 
permit them to be used for a full workshift.) In all other 
situations, use positive pressure respirators such as the 
positive-pressure air purifying respirator or the self— 
contained breathing apparatus (SCBA). 

(B) If you use a negative pressure respirator, your 
employer must provide you with fit testing of the respi- 
rator at least once a year in accordance with the proce- 
dures outlined in WAC 296-62-07550 Appendix E. 

(ii) Protective gloves: 

(A) Wear protective (impervious) gloves provided by 
your employer, at no cost, to prevent contact with 
formalin. | 

(B) Your employer should select these gloves based on 
the results of permeation testing and in accordance with 
the ACGIH guidelines for selection of chemical protec- 
tive clothing. 

(iii) Eye protection: 

(A) If you might be splashed in the eyes with forma- 
lin, it is essential that you wear goggles or some other 
type of complete protection for the eye. 

(B) You may also need a face shield if your face is 
likely to be splashed with formalin, but you must not 
substitute face shields for eye protection. (This section 
pertains to formaldehyde solutions of one percent or 
more.) 

(iv) Other protective equipment: 

(A) You must wear protective (impervious) clothing 
and equipment provided by your employer at no cost to 
prevent repeated or prolonged contact with formalde- 
hyde liquids. 

(B) If you are required to change into whole-body 
chemical protective clothing, your employer must pro- 
vide a change room for your privacy and for storage of 
your normal clothing. 

(C) If you are splashed with formaldehyde, use the 
emergency showers and eyewash fountains provided by 
your employer immediately to prevent serious injury. 
Report the incident to your supervisor and obtain neces- 
sary medical support. 
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(2) Entry into an IDLH atmosphere. Enter areas 
where the formaldehyde concentration might be 100 
ppm or more only with complete body protection includ- 
ing a self-contained breathing apparatus with a full 
facepiece operated in a positive pressure mode or a sup- 
plied—air respirator with full facepiece and operated in a 
positive pressure mode. This equipment is essential to 
protect your life and health under such extreme 
conditions. 

(a) Engineering controls. 

(i) Ventilation is the most widely applied engineering 
control method for reducing the concentration of air- 
borne substances in the breathing zones of workers. 
There are two distinct types of ventilation. 

(ii) Local exhaust: Local exhaust ventilation is de- 
signed to capture airborne contaminants as near to the 
point of generation as possible. To protect you, the di- 
rection of contaminant flow must always be toward the 
local exhaust system inlet and away from you. 

(iii) General (mechanical): 

(A) General dilution ventilation involves continuous 
introduction of fresh air into the workroom to mix with 
the contaminated air and lower your breathing zone 
concentration of formaldehyde. Effectiveness depends on 
the number of air changes per hour. 

(B) Where devices emitting formaldehyde are spread 
out over a large area, general dilution ventilation may be 
the only practical method of control. 

(iv) Work practices: Work practices and administra- 
tive procedures are an important part of a control sys- 
tem. If you are asked to perform a task in a certain 
manner to limit your exposure to formaldehyde, it is ex- 
tremely important that you follow these procedures. 

(b) Medical surveillance. 

(i) Medical surveillance helps to protect employees' 
health. You are encouraged strongly to participate in the 
medical surveillance program. 

(ii) Your employer must make a medical surveillance 
program available at no expense to you and at a reason- 
able time and place if you are exposed to formaldehyde 
at concentrations above 0.5 ppm as an 8—hour average or 
2 ppm over any fifteen—minute period. 

(A) You will be offered medical surveillance at the 
time of your initial assignment and once a year after- 
ward as long as your exposure is at least 0.5 ppm 
(TWA) or 2 ppm (STEL). 

(B) Even if your exposure is below these levels, you 
should inform your employer if you have signs and 
symptoms that you suspect, through your training, are 
related to your formaldehyde exposure because you may 
need medical surveillance to determine if your health is 
being impaired by your exposure. 

(iii) The surveillance plan includes: 

(À) A medical disease questionnaire. 

(B) A physical examination if the physician deter- 
mines this is necessary. 

(iv) If you are required to wear a respirator, your em- 
ployer must offer you a physical examination and a pul- 
monary function test every year. 
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(v) The physician must collect all information needed 
to determine if you are at increased risk from your ex- 
posure to formaldehyde. At the physician's discretion, 
the medical examination may include other tests, such as 
a chest x-ray, to make this determination. 

(vi) After a medical examination the physician will 
provide your employer with a written opinion which in- 
cludes any special protective measures recommended 
and any restrictions on your exposure. The physician 
must inform you of any medical conditions you have 
which would be aggravated by exposure to formalde- 
hyde. All records from your medical examinations, in- 
cluding disease surveys, must be retained at your 
employer's expense. 

(c) Emergencies. 

(i) If you are exposed to formaldehyde in an emer- 
gency and develop signs or symptoms associated with 
acute toxicity from formaldehyde exposure, your em- 
ployer must provide you with a medical examination as 
soon as possible. 

(ii) This medical examination will include all steps 
necessary to stabilize your health. 

(iii) You may be kept in the hospital for observation if 
your symptoms are severe to ensure that any delayed ef- 
fects are recognized and treated. 


[Statutory Authority: Chapter 49.17 RCW. 88—21—002 (Order 88- 
23), § 296-62-07542, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07544 Appendix B--Sampling strat- 
egy and analytical methods for formaldehyde. (1) To 
protect the health of employees, exposure measurements 
must be unbiased and representative of employee expo- 
sure. The proper measurement of employee exposure re- 
quires more than a token commitment on the part of the 
employer. WISHA's mandatory requirements establish a 
baseline; under the best of circumstances all questions 
regarding employee exposure will be answered. Many 
employers, however, will wish to conduct more extensive 
monitoring before undertaking expensive commitments, 
such as engineering controls, to assure that the modifi- 
cations are truly necessary. The following sampling 
strategy, which was developed at NIOSH by Nelson A. 
Leidel, Kenneth A. Busch, and Jeremiah R. Lynch and 
described in NIOSH publication No. 77-173 (Occupa- 
tional Exposure Sampling Strategy Manual) will assist 
the employer in developing a strategy for determining 
the exposure of his or her employees. 

(2) There is no one correct way to determine em- 
ployee exposure. Obviously, measuring the exposure of 
every employee exposed to formaldehyde will provide the 
most information on any given day. Where few employ- 
ees are exposed, this may be a practical solution. For 
most employers, however, use of the following strategy 
will give just as much information at less cost. 

(3) Exposure data collected on a single day will not 
automatically guarantee the employer that his or her 
workplace is always in compliance with the formalde- 
hyde standard. This does not imply, however, that it is 
impossible for an employer to be sure that his or her 
worksite is in compliance with the standard. Indeed, a 
properly designed sampling strategy showing that all 
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employees are exposed below the PELs, at least with a 
ninety-five percent certainty, is compelling evidence that 
the exposure limits are being achieved provided that 
measurements are conducted using valid sampling strat- 
egy and approved analytical methods. 

(4) There are two PELs, the TWA concentration and 
the STEL. 

(a) Most employers will find that one of these two 
limits is more critical in the control of their operations, 
and WISHA expects that the employer will concentrate 
monitoring efforts on the critical component. 

(b) If the more difficult exposure is controlled, this 
information, along with calculations to support the as- 
sumptions, should be adequate to show that the other 
exposure limit is also being achieved. 

(5) Sampling strategy. 

(a) Determination of the head for exposure 
measurements. 

(b) The employer must determine whether employees 
may be exposed to concentrations in excess of the action 
level. This determination becomes the first step in an 
employee exposure monitoring program that minimizes 
employer sampling burdens while providing adequate 
employee protection. 

(c) If employees may be exposed above the action 
level, the employer must measure exposure. Otherwise, 
an objective determination that employee exposure is 
low provides adequate evidence that exposure potential 
has been examined. 

(d) The employer should examine all available rele- 
vant information, e.g., insurance company and trade as- 
sociation data and information from suppliers. or 
exposure data collected from similar operations. 

(e) The employer may also use previously-conducted 
sampling including area monitoring. The employer must 
make a determination relevant to each operation al- 
though this need not be on a separate piece of paper.. 

(f) If the employer can demonstrate conclusively that 
no employee is exposed above the action level or the 
STEL through the use of objective data, the employer 
need proceed no further on employee exposure monitor- 
ing until such time that conditions have changed and the 
determination is no longer valid. 

(g) If the employer cannot determine that employee 
exposure is less than the action level and the STEL, em- 
ployee exposure monitoring will have to be conducted. 

(6) Workplace material survey. 

(a) The primary purpose of a survey of raw material 
is to determine if formaldehyde is being used in the work 
environment and if so, the conditions under which form- 
aldehyde is being used. 

(b) The first step is to tabulate all situations where 
formaldehyde is used in a manner such that it may be 
released into the workplace atmosphere or contaminate 
the skin. This information should be available through 
analysis of company records and information on the 
MSDSs available through provisions of this standard 
and the hazard communication standard. 

(c) If there is an indication from materials handling 
records and accompanying MSDSs that formaldehyde is 
being used in the following types of processes or work 
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operations, there may be a potential for releasing form- 
aldehyde into the workplace atmosphere: 

(i) Any operation that involves grinding, sanding, 
sawing, cutting, crushing, screening, sieving, or any 
other manipulation of material that generates formalde- 
hyde-bearing dust. 

(ii) Any processes where there have been employee 
complaints or symptoms. indicative of exposure to 
formaldehyde. 

(ii) Any 
formaldehyde. 

(iv) Any process that uses formaldehyde in preserved 
tissue. 

(v) Any process that involves the heating of a formal- 
dehyde-bearing resin. 

Processes and work operations that use formaldehyde 
in these manners will probably require further investiga- 
tion at the worksite to determine the extent of employee 
monitoring that should be conducted. 

(7) Workplace observations. 

(a) To this point, the only intention has been to pro- 
vide an indication as to the existence of potentially ex- 
posed employees. With this information, a visit to the 
workplace is needed to observe work operations, to iden- 
tify potential health hazards, and to determine whether 
any employees may be exposed to hazardous concentra- 
tions of formaldehyde. 

(b) In many circumstances, sources of formaldehyde 
can be identified through the sense of smell. However, 
this method of detection should be used with caution be- 
cause of olfactory fatigue. 

(с) Employee location in relation to source of formal- 
dehyde is important in determining if an employee may 
be significantly exposed to formaldehyde. In most in- 
stances, the closer a worker is to the source, the higher 
the probability that a significant exposure will occur. 

Other characteristics should be considered. Certain 
high temperature operations give rise to higher evapora- 
tion rates. Locations of open doors and windows provide 
natural ventilation that tend to dilute formaldehyde 
emissions. General room ventilation also provides a 
measure of control. 

(8) Calculation of potential exposure concentrations. 

(a) By knowing the ventilation rate in a workplace 
and the quantity of formaldehyde generated, the em- 
ployer may be able to determine by calculation if the 
PELs might be exceeded. 

(b) To account for poor mixing of formaldehyde into 
the entire room, locations of fans and proximity of em- 
ployees to the work operation, the employer must in- 
clude a safety factor. 

(c) If an employee is relatively close to a source, par- 
ticularly if he or she is located downwind, a safety factor 
of one hundred may be necessary. 

(d) For other situations, a factor of ten may be ac- 
ceptable. If the employer can demonstrate through such 
calculations that employee exposure does not exceed the 
action level or the STEL, the employer may use this in- 
formation as objective data to demonstrate compliance 
with the standard. 

(9) Sampling strategy. 


liquid or spray process involving 
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(a) Once the employer determines that there is a pos- 
sibility of substantial employee exposure to formalde- 
hyde, the employer is obligated to measure employee 
exposure. 

(b) The next step is selection of a maximum risk em- 
ployee. When there are different processes where em- 
ployees may be exposed to formaldehyde, a maximum 
risk employee should be selected for each work 
operation. 

(c) Selection of the maximum risk employee requires 
professional judgment. The best procedure for selecting 
the maximum risk employee is to observe employees and 
select the person closest to the source of formaldehyde. 
Employee mobility may affect this selection; e.g., if the 
closest employee is mobile in his tasks, he may not be 
the maximum risk employee. Air movement patterns and 
differences in work habits will also affect selection of the 
maximum risk employee. 

(d) When many employees perform essentially the 
same task, a maximum risk employee cannot be selected. 
In this circumstance, it is necessary to resort to random 
sampling of the group of workers. The objective is to se- 
lect a subgroup of adequate size so that there is a high 
probability that the random sample will contain at least 
one worker with high exposure if one exists. The number 
of persons in the group influences the number that need 
to be sampled to ensure that at least one individual from 
the highest ten percent exposure group is contained in 
the sample. For example, to have ninety percent confi- 
dence in the results, if the group size is ten, nine should 
be sampled; for fifty, only eighteen need to be sampled. 

(e) If measurement shows exposure to formaldehyde 
at or above the action level or the STEL, the employer 
needs to identify all other employees who may be ex- 
posed at or above the action level or STEL and measure 
or otherwise accurately characterize the exposure of 
these employees. 

(f) Whether representative monitoring or random 
sampling are conducted, the purpose remains the same 
to determine if the exposure of any employee is above 
the action level. If the exposure of the most exposed em- 
ployee is less than the action level and the STEL, re- 
gardless of how the employee is identified, then it is 
reasonable to assume that measurements of exposure of 
the other employees in that operation would be below 
the action level and the STEL. 

(10) Exposure measurements. 

(a) There is no "best" measurement strategy for all 
situations. Some elements to consider in developing a 
strategy are: 

(i) Availability and cost of sampling equipment; 

(ii) Availability and cost of analytic facilities; 

(iii) Availability and cost of personnel to take 
samples; 

(iv) Location of employees and work operations; 

(v) Intraday and interday variations in the process; 

(vi) Precision and accuracy of sampling and analytic 
methods; and 

(vii) Number of samples needed. 

(b) Samples taken for determining compliance with 
the STEL differ from those that measure the TWA 
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concentration in important ways. STEL samples are best 
taken in a nonrandom fashion using all available knowl- 
edge relating to the area, the individual, and the process 
to obtain samples during periods of maximum expected 
concentrations. At least three measurements on a shift 
are generally needed to spot gross errors or mistakes; 
however, only the highest value represents the STEL. 

(c) If an operation remains constant throughout the 
workshift, a much greater number of samples would 
need to be taken over the thirty-two discrete 
nonoverlapping periods in an 8—hour workshift to verify 
compliance with a STEL. If employee exposure is truly 
uniform throughout the workshift, however, an employer 
in compliance with the 1 ppm TWA would be in com- 
pliance with the 2 ppm STEL, and this determination 
can probably be made using objective data. 

(11) Need to repeat the monitoring strategy. 

(a) Interday and intraday fluctuations in employee 
exposure are mostly influenced by the physical processes 
that generate formaldehyde and the work habits of the 
employee. Hence, in-plant process variations influence 
the employer's determination of whether or not addi- 
tional controls need to be imposed. Measurements that 
employee exposure is low on a day that is not represen- 
tative of worst conditions may not provide sufficient in- 
formation to determine whether or not additional 
engineering controls should be installed to achieve the 
PELs. | 

(b) The person responsible for conducting sampling 
must be aware of systematic changes which will negate 
the validity of the sampling results. Systematic changes 
in formaldehyde exposure concentration for an employee 
can occur due to: 

(i) The employee changing patterns of movement in 
the workplace; 

(ii) Closing of plant doors and windows; 

(iii) Changes in ventilation from season to season; 

(iv) Decreases in ventilation efficiency or abrupt fail- 
ure of engineering control equipment; and 

(v) Changes in the production process or work habits 
of the employee. 

(c) Any of these changes, if they may result in addi- 
tional exposure that reaches the next level of action (i.e., 
0.5 or 1.0. ppm as an 8—-hour average or 2 ppm over fif- 
teen minutes) require the employer to perform addi- 
tional monitoring to reassess employee exposure. 

(d) A number of methods are suitable for measuring 
employee exposure to formaldehyde or for characterizing 
emissions within the worksite. The preamble to this 
standard describes some methods that have been widely 
used or subjected to validation testing. А detailed ana- 
lytical procedure derived from the WISHA Method 
A.C.R.O. for acrolein and formaldehyde is presented 
below for informational purposes. 

(e) Inclusion of WISHA's method in this appendix in 
no way implies that it is the only acceptable way to 
measure employee exposure to formaldehyde. Other 
methods that are free from significant interferences and 
that can determine formaldehyde at the permissible ex- 
posure limits within + 25 percent of the "true" value at 
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the ninety-five percent confidence level are also accept- 
able. Where applicable, the method should also be capa- 
ble of measuring formaldehyde at the action level to + 
35 percent of the "true" value with a ninety—five percent 
confidence level. WISHA encourages employers to 
choose methods that will be best for their individual 
needs. The employer must exercise caution, however, in 
choosing an appropriate method since some techniques 
suffer from interferences that are likely to be present in 
workplaces of certain industry sectors where formalde- 
hyde is used. 

(12) WISHA's analytical laboratory method. 

A.C.R.O. (also use methods F.O.R.M. and F.O.R.M. 
2 when applicable). 

Matrix: Air. 

(a) Target concentration: 1 ppm (1.2 mg/m3). 

(b) Procedures: Air samples are collected by drawing 
known volumes of air through sampling tubes containing 
XAD-2 adsorbent which have been coated with 2— 
(hydroxymethyl) piperidine. The samples are desorbed 
with toluene and then analyzed by gas chromatography 
using a nitrogen selective detector. 

(c) Recommended sampling rate and air volumes: 0.1 
L/min and 24 L. 

(d) Reliable quantitation limit: 16 ppb (20 ug/m3). 

(e) Standard error of estimate at the target concen- 
tration: 7.3%. 

(f) Status of the method: A sampling and analytical 
method that has been subjected to the established evalu- 
ation procedures of the organic methods evaluation 
branch. 

(13) Date: March, 1985. 

(a) General discussion. 

(i) Background: The current WISHA method for col- 
lecting acrolein vapor recommends the use of activated 
13X molecular sieves. The samples must be stored in an 
ice bath during and after sampling and also they must 
be analyzed within forty-eight hours of collection. The 
current WISHA method for collecting formaldehyde va- 
por recommends the use of bubblers containing ten per- 
cent methanol in water as the trapping solution. 

This work was undertaken to resolve the sample sta- 
bility problems associated with acrolein and also to 
eliminate the need to use bubblers to sample formalde- 
hyde. A goal of this work was to develop and/or to 
evaluate a common sampling and analytical procedure 
for acrolein and formaldehyde. 

NIOSH has developed independent methodologies for 
acrolein and formaldehyde which recommend the use of 
reagent-coated adsorbent tubes to collect the aldehydes 
as stable derivatives. The formaldehyde sampling tubes 
contain Chromosorb 102 adsorbent coated with N- 
benzylethanolamine (BEA) which reacts with formalde- 
hyde vapor to form a stable oxazolidine compound. The 
acrolein sampling tubes contain XAD-2 adsorbent 
coated with 2-(hydroxymethyl) piperidine (2-HMP) 
which reacts with acrolein vapor to form a different, 
stable oxazolidine derivative. Acrolein does not appear to 
react with BEA to give a suitable reaction product. 
Therefore, the formaldehyde procedure cannot provide a 
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common method for both aldehydes. However, formal- 
dehyde does react. with 2-HMP to form a very suitable 
reaction product. It is the quantitative reaction of acro- 
lein and formaldehyde with 2-HMP that provides the 
. basis for this evaluation. 

This sampling and analytical procedure is very similar 
to the method recommended by NIOSH for acrolein. 
Some changes in the NIOSH methodology were neces- 
sary to permit the simultaneous determination of both 
aldehydes and also to accommodate WISHA laboratory 
equipment and analytical techniques. 

(ii) Limit-defining parameters: The analyte air con- 
centrations reported in this method are based on the 
recommended air volume for each analyte collected sep- 
arately and a desorption volume of 1 mL. The amounts 
are presented .as acrolein and/or formaldehyde, even 
though the derivatives are the actual species analyzed. 

(A) Detection limits of the analytical procedure: The 
detection limit of the analytical procedure was 386 pg 
per injection for formaldehyde. This was the amount of 
analyte which gave a peak whose height was about five 
times the height of the peak given by the residual form- 
aldehyde derivative in a typical blank front section of 
the recommended sampling tube. 

(B) Detection limits of the overall procedure: The de- 
tection limits of the overall procedure were 482 ng per 
sample (16 ppb or 20 ug/m3 for formaldehyde). This 
was the amount of analyte spiked on the sampling device 
which allowed recoveries approximately equal to the de- 
tection limit of the analytical procedure. 

(C) Reliable quantitation limits: The reliable quanti- 
tation limit was 482 ng per sample (16 ppb or 20 ug/ 
m3) for formaldehyde. These were the smallest amounts 
of analyte which could be quantitated within the limits 
of a recovery of at least seventy-five percent and a pre- 
cision (+ 1.96 SD) of + 25% or better. 

The reliable quantitation limit and detection limits re- 
ported in the method are based upon optimization of the 
instrument for the smallest possible amount of analyte. 
When the target concentration of an analyte is excep- 
tionally higher than these limits, they may not be at- 
tainable at the routine operating parameters. 

(D) Sensitivity: The sensitivity of the analytical pro- 
cedure over concentration ranges representing 0.4 to 2 
times the target concentration, based on the recom- 
mended air volumes, was seven thousand five hundred 
eighty-nine area units per ug/mL for formaldehyde. 
This value was determined from the slope of the cali- 
bration curve. The sensitivity may vary with the partic- 
ular instrument used in the analysis. 

(B) Recovery: The recovery of formaldehyde from 
samples used in an eighteen-day storage test remained 
above ninety-two. percent. when the samples were stored 
at ambient temperature. These values were determined 
from regression lines which were calculated from the 
storage data. The recovery of the analyte from the col- 
lection device must be at least seventy-five percent fol- 
lowing storage. 

(F) Precision (analytical. method only): The. pooled 
coefficient of variation obtained from replicate determi- 
nations of analytical standards over the range of 0.4 to 2 
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times the target concentration was 0.0052 for formalde- 
hyde ((d)(C)(iii) of this subsection). 

(G) Precision (overall procedure): The precision at the 
ninety-five percent confidence level for the ambient 
temperature storage tests was +14.3% for formaldehyde. 
These values each include an additional +5% for samp- 
ling error. The overall procedure must provide results at 
the target concentrations that are +25% at the ninety- 
five percent confidence level. 

(H) Reproducibility: Samples collected from con- 
trolled test atmospheres and a draft copy of this proce- 
dure were given to a chemist unassociated with this 
evaluation. The formaldehyde samples were analyzed 
following fifteen days storage. The average recovery was 
96.3% and the standard deviation was 1.7%. 

(iii) Advantages: 

(A) The sampling and analytical procedures permit 
the simultaneous determination of acrolein and 
formaldehyde. 

(B) Samples are stable following storage at ambient 
temperature for at least eighteen days. 

(iv) Disadvantages: None. 

(b) Sampling procedure. 

(i) Apparatus: 

(A) Samples are collected by use of a personal samp- 
ling pump that can be calibrated to within +5% of the 
recommended 0.1 L/min sampling rate with the samp- 
ling tube in line. 

(B) Samples are collected with laboratory prepared 
sampling tubes. The sampling tube is constructed of 
silane treated glass and is about 8—cm long. The ID is 4 
mm and the OD is 6 mm. One end of the tube is tapered 
so that a glass wool end plug will hold the contents of 
the tube in place during sampling. The other end of the 
sampling tube is open to its full 4-mm ID to facilitate 
packing of the tube. Both ends of the tube are fire- 
polished for safety. The tube is packed with a 75—mg 
backup section, located nearest the tapered end and a 
150-mg sampling section of pretreated XAD-2 
adsorbent which has been coated with 2-HMP. The two 
sections of coated adsorbent are separated and retained 
with small plugs of silanized glass wool. Following pack- 
ing, the sampling tubes are sealed with two 7/32 inch 
OD plastic and caps. Instructions for the pretreatment 
and the coating of XAD-2 adsorbent are presented in 
(d) of this subsection. 

(C) Sampling tubes, similar to those recommended in 
this method, are marketed by Supelco, Inc. These tubes 
were.not available when this work was initiated; there- 
fore, they were not evaluated. 

(ii) Reagents: None required. 

(iii) Technique: 

(A) Properly label the sampling tube before sampling 
and then remove the plastic end caps. 

(B) Attach the sampling tube to the pump using a 
section of flexible plastic tubing such that the large, 
front section of the sampling tube is exposed directly to 
the atmosphere. Do not place any tubing ahead of the 
sampling tube. The sampling tube should be attached in 
the worker's breathing zone in a vertical manner such 
that it does not impede work performance. 
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(C) After sampling for the appropriate time, remove 
the sampling tube from the pump and then seal the tube 
with plastic end caps. 

(D) Include at least one blank for each sampling set. 
The blank should be handled in the same manner as the 
samples with the exception that air is not drawn through 
it. 

(E) List any potential interferences on the sample 
data sheet. 

(iv) Breakthrough: 

(A) Breakthrough was defined as the relative amount 
of analyte found on a backup sample in relation to the 
total amount of analyte collected on the sampling train. 

(B) For formaldehyde collected from test atmospheres 
containing six times the PEL, the average five percent 
breakthrough air volume was 41 L. The sampling rate 
was 0.1 L/min and the average mass of formaldehyde 
collected was 250 ug. 

(v) Desorption efficiency: No desorption efficiency 
corrections are necessary to compute air sample results 
because analytical standards are prepared using coated 
adsorbent. Desorption efficiencies were determined, 
however, to investigate the recoveries of the analytes 
from the sampling device. The average recovery over the 
range of 0.4 to 2 times the target concentration, based 
on the recommended air volumes, was 96.2% for formal- 
dehyde. Desorption efficiencies were essentially constant 
over the ranges studied. 

(vi) Recommended air volume and sampling rate: 

(A) The recommended air volume for formaldehyde is 
24 L. 

(B) The recommended sampling rate is 0.1 L/min. 

(vii) Interferences: 

(A) Any collected substance that is capable of react- 
ing with 2-HMP and thereby depleting the derivatizing 
agent is a potential interference. Chemicals which con- 
tain a carbonyl group, such as acetone, may be capable 
of reacting with 2-HMP. 

(b) There are no other known interferences to the 
sampling method. 

(viii) Safety precautions: 

(A) Attach the sampling equipment to the worker in 
such a manner that it will not interfere with work per- 
formance or safety. 

(B) Follow all safety practices that apply to the work 
area being sampled. 

(c) Analytical procedure. 

(i) Apparatus: 

(A) A gas chromatograph (GC), equipped with a ni- 
trogen selective detector. 

(B) A GC column capable of resolving the analytes 
from any interference. А 6 ft x 1/4 in OD (2mm ID) 
glass GC column containing 10% ОСОМ 50-НВ-5100 
+ 2% KOH on 80/100 mesh Chromosorb W-AW was 
used for the evaluation. Injections were performed on- 
column. 

(C) Vials, glass 2-mL with Teflon-lined caps. 

(D) Volumetric flasks, pipets, and syringes for pre- 
paring standards, making dilutions, and performing 


"injections. 


(ii) Reagents: 
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(A) Toluene and dimethylformamide. Burdick and 
Jackson solvents were used in this evaluation. 

(B) Helium, hydrogen, and air, GC grade. 

(C) Formaldehyde, thirty-seven percent by weight, in 
water. Aldrich Chemical, ACS Reagent Grade formal- 
dehyde was used in this evaluation. 

(D) Ambrlite XAD-2 adsorbent coated with 2— 
(hydroxymethyl) piperidine (2-HMP), 10% by weight 
((d) of this subsection). 

(E) Desorbing solution with internal standard. This 
solution was prepared by adding 20 uL of 
dimethylformamide to 100 mL of toluene. 

(iii) Standard preparation: 

(A) Formaldehyde: Prepare stock standards by di- 
luting known volumes of thirty-seven percent formalde- 
hyde solution with methanol. A procedure to determine 
the formaldehyde content of these standards is presented 
in (d) of this subsection. A standard containing 7.7 mg/ 
mL formaldehyde was prepared by diluting 1 mL of the 
thirty-seven percent reagent to 50 mL with methanol. 

(B) It is recommended that analytical standards be 
prepared about sixteen hours before the air samples are 
to be analyzed in order to ensure the complete reaction 
of the analytes with 2-HMP. However, rate studies have 
shown the reaction to be greater than ninety-five per- 
cent complete after four hours. Therefore, one or two 
standards can be analyzed after this reduced time if 
sample results are outside the concentration range of the 
prepared standards. 

(C) Place 150-mg portions of coated XAD-2 
adsorbent, from the same lot number as used to collect 
the air samples, into each of several glass 2—mL vials. 
Seal each vial with a Teflon-lined cap. 

(D) Prepare fresh analytical standards each day by 
injecting appropriate amounts of the diluted analyte di- 
rectly onto 150—mg portions of coated adsorbent. It is 
permissible to inject both acrolein and formaldehyde on 
the same adsorbent portion. Allow the standards to 
stand at room temperature. A standard, approximately 
the target levels, was prepared by injecting 11 uL of the 
acrolein and 12 uL of the formaldehyde stock standards 
onto a single coated XAD-2 adsorbent portion. 

(E) Prepare a sufficient number of standards to gen- 
erate the calibration curves. Analytical standard concen- 
trations should bracket sample concentrations. Thus, if 
samples are not in the concentration range of the pre- 
pared standards, additional standards must be prepared 
to determine detector response. 

(F) Desorb the standards in the same manner as the 
samples following the sixteen—hour reaction time. 

(iv) Sample preparation: 

(A) Transfer the 150—mg section of the sampling tube 
to a 2-mL vial. Place the 75—mg section in a separate 
vial. If the glass wool plugs contain a significant number 
of adsorbent beads, place them with the appropriate 
sampling tube section. Discard the glass wool plugs if 
they do not contain a significant number of adsorbent 
beads. 

(B) Add 1 mL of desorbing solution to each vial. 

(C) Seal the vials with Teflon-lined caps and then al- 
low them to desorb for one hour. Shake the vials by 
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hand with vigorous force several times гиа, the 
desorption time. 

(D) Save the used sampling tubes to be cleaned P 
recycled. 

(v) Analysis: 

(A) GC conditions. 

Column temperature: 

Bi-level temperature program. 

First level: 100°C to 140°C at 4?C/min following 
completion of the first level. 

Second level: 140°C to 180°C at 20?C/min following 
completion of the first level. 

Isothermal period: Hold column at 180?C until the 
recorder pen returns to baseline (usually about twenty— 
five minutes after injection). 

Injector temperature: 180°C. 

Helium flow rate: 30 mL/min (detector response will 
be reduced if nitrogen is substituted for helium carrier 
gas). 

Injection volume: 51 0.8 uL. 

GC column: Six-ft x 1/4-in OD (2 mm ID) glass GC 
column containing 10% UCON 50-HB- 
5100NZG651+512% KOH on 80/100 Chromosorb W- 
AW. 

NPD conditions: 

Hydrogen flow rate: 3 mL/min. 

Air flow rate: 50 mL/min. 

Detector temperature: 275 5151C. 

(B) Use a suitable method, such as electronic integra- 
tion, to measure detector response. 

(C) Use an internal standard method to prepare the 
calibration curve with several standard solutions of dif- 
ferent concentrations. Prepare the calibration curve 
daily. Program the integrator to report results in ug/mL. 

(D) Bracket sample concentrations with standards. 

(vi) Interferences (analytical). 

(A) Any compound with the same general retention 
time as the analytes and which also gives a detector re- 
sponse is a potential interference. Possible interferences 
should be reported to the laboratory with submitted 
samples by the industrial hygienist. 

(B) GC parameters (temperature, column, etc.), may 
be changed to circumvent interferences. 

(C) A useful means of structure designation is GC/ 
MS. It is recommended this procedure be used to con- 
firm samples whenever possible. 

(D) The coated adsorbent usually contains a very 
small amount of residual formaldehyde derivative. 

(vii) Calculations: 

(А) Results are obtained by use of calibration curves. 
Calibration curves are prepared by plotting detector re- 
sponse against concentration for each standard. The best 
line through the data points is determined by curve 
fitting. 

(B) The concentration, in ug/mL, for a particular 
sample is determined by comparing its detector response 
to the calibration curve. If either of the analytes is found 
on the backup section, it is added to the amount found 
on the front section. Blank corrections should be per- 
formed before adding the results together. 
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(C) The acrolein and/or formaldehyde air concentra- 
tion can be expressed using the following equation: 

Mg/m3=(A)(B)/C. 

where A= =ug/mL from 3.7.2, B=desorption volume, 
and C=L of air sampled. 

No desorption efficiency corrections are required. 

(D) The following equation can be used to convert re- 
sults in mg/m51351 to ppm. 

ppm=(mg/m3)(24.45)/MW 

where mg/m3=result from 3.7.3, 24.45=molar vol- 
ume of an ideal gas at 760 mm Hg and 25 5151C, 
MW=molecular weight (Formaldehyde=30.0). 

(d) Backup data. 

(i) Backup data on detection limits, reliable quantita- 
tion limits, sensitivity and precision of the analytical 
method, breakthrough, desorption efficiency, storage, re- 
producibility, and generation of test atmospheres are 
available in OSHA Method 52, developed by the 
Organics Methods Evaluation Branch, OSHA Analyti- 
cal Laboratory, Salt Lake City, Utah. 

(ii) Procedure to coat XAD-2 adsorbent with 2- 
HMP: 

(A) Apparatus: Soxhlet extraction apparatus, rotary 
evaporation apparatus, vacuum dessicator, I-L vacuum 
flask, 1-L round-bottomed evaporative flask, 1—L 
Erlenmeyer flask, 250-—mL Buchner funnel with a coarse 
fritted disc, etc. 

(B) Reagents: 

(I) Methanol, isooctane, and toluene. 

(II) (Hydroxymethyl) piperidine. 

(HI) Amberlite XAD-2 nonionic polymeric 
adsorbent, twenty to sixty mesh, Aldrich Chemical 
XAD-2 was used in this evaluation. 

(C) Procedure: Weigh 125 g of crude XAD-2 
adsorbent into а 1—L Erlenmeyer flask. Add about 200 
mL of water to the flask and then swirl the mixture to 
wash the adsorbent. Discard any adsorbent that floats to 
the top of the water and then filter the mixture using a 
fritted Buchner funnel. Air dry the adsorbent for two 
minutes. Transfer the adsorbent back to the Erlenmeyer 
flask and then add about 200 mL of methanol to the 
flask. Swirl and then filter the mixture as before. Trans- 
fer the washed adsorbent back to the Erlenmeyer flask 
and then add about 200 mL of methanol to the flask. 
Swirl and then filter the mixture as before. Transfer the 
washed adsorbent to а 1-L round-bottomed evaporative 
flask, add 13 р of 2-HMP and then 200 mL of 
methanol, swirl the mixture and then allow it to stand 
for one hour. Remove the methanol at about 40°С and 
reduced pressure using a rotary evaporation apparatus. 
Transfer the coated adsorbent to a suitable container 
and store it in a vacuum desiccator at room temperature 
overnight. Transfer the coated adsorbent to a Soxhlet 
extractor and then extract the material with toluene for 
about twenty-four hours. Discard the contaminated tol- 
uene, add methanol in its place and then continue the 
Soxhlet extraction for an additional four hours. Transfer 
the adsorbent to a weighted 1—1, round-bottom evapora- 
tive flask and remove the methanol using the rotary 
evaporation apparatus. Determine the weight of the 
adsorbent and then add an amount of 2- HMP, which is 
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ten percent by weight of the adsorbent. Add 200 mL of 
methanol and then swirl the mixture. Allow the mixture 
to stand for one hour. Remove the methanol by rotary 
evaporation. Transfer the coated adsorbent to a suitable 
container and store it in a vacuum dessicator until all 
traces of solvents are gone. Typically, this will take two 
to three days. The coated adsorbent should be protected 
from contamination. XAD-2 adsorbent treated in this 
manner will probably not contain residual acrolein de- 
rivative. However, this adsorbent will often contain re- 
sidual formaldehyde derivative levels of about 0.1 ug per 
150 mg of adsorbent. If the blank values for a batch of 
coated adsorbent are too high, then the batch should be 
returned to the Soxhlet extractor, extracted with toluene 
again and then recoated. This process can be repeated 
until the desired blank levels are attained. 

The coated adsorbent is now ready to be packed into 
sampling tubes. The sampling tubes should be stored in 
a sealed container to prevent contamination. Sampling 
tubes should be stored in the dark at room temperature. 
The sampling tubes should be segregated by coated 
adsorbent lot number. A sufficient amount of each lot 
number of coated adsorbent should be retained to pre- 
pare analytical standards for use with air samples from 
that lot number. 

(iii) A procedure to determine formaldehyde by acid 
titration: Standardize the 0.1 М НСІ solution using so- 
dium carbonate and methyl orange indicator. 

Place 50 mL of 0.1 M sodium sulfite and three drops 
of thymophthalein indicator into a 250—-mL Erlenmeyer 
flask. Titrate the contents of the flask to a colorless 
endpoint with 0.1 N НСІ (usually one or two drops is 
sufficient). Transfer 10 mL of the formaldehyde/ 
methanol solution ((b)(iii)(A) of this subsection) into 
the same flask and titrate the mixture with 0.1 N НСІ, 
again, to a colorless endpoint. The formaldehyde con- 
centration of the standard may be calculated by the fol- 
lowing equation: 


acid titer x acid normality x 30.0 


Formaldehyde, mg/mL = 
mL of Sample 

This method is based on the quantitative liberation of 
sodium hydroxide when formaldehyde reacts with so- 
dium sulfite to form the formaldehyde-bisulfite addition 
product. The volume of sample may be varied depending 
on the formaldehyde content but the solution to be tit- 
rated must contain excess sodium sulfite. Formaldehyde 
solutions containing substantial amounts of acid or base 
must be neutralized before analysis. 
[Statutory Authority: Chapter 49.17 RCW. 90—-03-029 (Order 89— 
20), § 296-62-07544, filed 1/11/90, effective 2/26/90; 89-11-035 
(Order 89—03), $ 296-62-07544, filed 5/15/89, effective 6/30/89; 
88-21-002 (Order 88—23), $ 296-62-07544, filed 10/6/88, effective 
11/7/88.] 


WAC 296-62-07546 Appendix C medical surveil- 
lance--Formaldehyde. (1) Health hazards. The occupa- 
tional health hazards of formaldehyde are primarily due 
to its toxic effects after inhalation, after direct contact 
with the skin or eyes by formaldehyde in liquid or vapor 
form, and after ingestion. 

(2) Toxicology. 
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(a) Acute effects of exposure. 

(i) Inhalation (breathing): Formaldehyde is highly ir- 
ritating to the upper airways. The concentration of 
formaldehyde that is immediately dangerous to life and 
health is 100 ppm. Concentrations above 50 ppm can 
cause severe pulmonary reactions within minutes. These 
include pulmonary edema, pneumonia, and bronchial ir- 
ritation which can result in death. Concentrations above 
5 ppm readily cause lower airway irritation character- 
ized by cough, chest tightness, and wheezing. There is 
some controversy regarding whether formaldehyde gas is 
a pulmonary sensitizer which can cause occupational 
asthma in a previously normal individual. Formaldehyde 
can produce symptoms of bronchial asthma in humans. 
The mechanism may be either sensitization of the indi- 
vidual by exposure to formaldehyde or direct irritation 
by formaldehyde in persons with preexisting asthma. 
Upper airway irritation is the most common respiratory 
effect reported by workers and can occur over a wide 
range of concentrations, most frequently above 1 ppm. 
However, airway irritation has occurred in some workers 
with exposures to formaldehyde as low as 0.1 ppm. 
Symptoms of upper airway irritation include dry or sore 
throat, itching and burning sensations of the nose, and 
nasal congestion. Tolerance to this level of exposure may 
develop within one to two hours. This tolerance can per- 
mit workers remaining in an environment of gradually 
increasing formaldehyde concentrations to be unaware 
of their increasingly hazardous exposure. 

(ii) Eye contact: Concentrations of formaldehyde be- 
tween 0.05 ppm and 0.5 ppm produce a sensation of ir- 
ritation in the eyes with burning, itching, redness, and 
tearing. Increased rate of blinking and eye closure gen- 
erally protects the eye from damage at these low levels, 
but these protective mechanisms may interfere with 
some workers’ work abilities. Tolerance can occur in 
workers continuously exposed to concentrations of form- 
aldehyde in this range. Accidental splash injuries of hu- 
man eyes to aqueous solutions of formaldehyde 
(formalin) have resulted in a wide range of ocular inju- 
ries including corneal opacities and blindness. The se- 
verity of the reactions have been directly dependent on 
the concentration of formaldehyde in solution and the 
amount of time lapsed before emergency and medical 
intervention. 

(iii) Skin contact: Exposure to formaldehyde solutions 
can cause irritation of the skin and allergic contact der- 
matitis. These skin diseases and disorders can occur at 
levels well below those encountered by many formalde- 
hyde workers. Symptoms include erythema, edema, and 
vesiculation or hives. Exposure to liquid formalin or 
formaldehyde vapor can provoke skin reactions in sensi- 
tized individuals even when airborne concentrations of 
formaldehyde are well below 1 ppm. 

(iv) Ingestion: Ingestion of as little as 30 ml of a 
thirty-seven percent solution of formaldehyde (formalin) 
can result in death. Gastrointestinal toxicity after inges- 
tion is most severe in the stomach and results in symp- 
toms which can include nausea, vomiting, and severe 
abdominal pain. Diverse damage to other organ systems 
including the liver, kidney, spleen, pancreas, brain, and 


` [Title 296 WAC—p 1529] 


296-62-07546 


central nervous systems can occur from the acute re- 
sponse to ingestion of formaldehyde. 

(b) Chronic effects of exposure. Long-term exposure 
to formaldehyde has been shown to be associated with 
an increased risk of cancer of the nose and accessory 
sinuses, nasopharyngeal and oropharyngeal cancer, and 
lung cancer in humans. Animal experiments provide 
conclusive evidence of a causal relationship between na- 
sal cancer in rats and formaldehyde exposure. 
Concordant evidence of carcinogenicity includes DNA 
binding, genotoxicity in short-term tests, and cytotoxic 
changes in the cells of the target organ suggesting both 
preneoplastic changes and a dose-rate effect. Formalde- 
hyde is a complete carcinogen and appears to exert an 
effect on at least two stages of the carcinogenic process. 

(3) Surveillance considerations. 

(a) History. 

(i) Medical and occupational history: Along with its 
acute irritative effects, formaldehyde can cause allergic 
sensitization and cancer. One of the goals of the work 
history should be to elicit information on any prior or 
additional exposure to formaldehyde in either the occu- 
pational or the nonoccupational setting. 

(ii) Respiratory history: As noted above, formalde- 
hyde has recognized properties as an airway irritant and 
has been reported by some authors as a cause of occu- 
pational asthma. In addition, formaldehyde has been as- 
sociated with cancer of the entire respiratory system of 
humans. For these reasons, it is appropriate to include a 
comprehensive review of the respiratory system in the 
medical history. Components of this history might in- 
clude questions regarding dyspnea on exertion, shortness 
of breath, chronic airway complaints, hyperreactive air- 

. way disease, rhinitis, bronchitis, bronchiolitis, asthma, 
emphysema, respiratory allergic reaction, or other pre- 
existing pulmonary disease. 

In addition, generalized airway hypersensitivity can 
result from exposures to a single sensitizing agent. The 
examiner should, therefore, elicit any prior history of 
exposure to pulmonary irritants, and any short-term or 
long-term effects of that exposure. 

Smoking is known to decrease mucociliary clearance 
of materials deposited during respiration in the nose and 
upper airways. This may increase a worker's exposure to 
inhaled materials such as formaldehyde vapor. In addi- 
tion, smoking is a potential confounding factor in the in- 
vestigation of any chronic respiratory. disease, including 
cancer. For these reasons, a complete smoking history 
should be obtained. 

(iii) Skin disorders: Because of the dermal irritant and 
sensitizing effects of formaldehyde, a history of skin dis- 
orders should be obtained. Such a history might include 
the existence of skin irritation, previously documented 
skin sensitivity, and other dermatologic disorders. Previ- 
ous exposure to formaldehyde and other dermal sensitiz- 
ers should be recorded. 

(iv) History of atopic or allergic diseases: Since form- 
aldehyde can cause allergic sensitization of the skin and 
airways, it might be useful to identify individuals with 
prior allergen sensitization. A history of atopic disease 
and allergies to formaldehyde or any other substances 
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should also be obtained. It is not definitely known at this 
time whether atopic diseases and allergies to formalde- 
hyde or any other substances should also be obtained. 
Also it is not. definitely known at this time whether 
atopic individuals have a greater propensity to develop 
formaldehyde sensitivity than the general population, 
but identification of these individuals may be useful for 
ongoing surveillance. 

(v) Use of disease questionnaires: Comparison of the 
results from previous years with present results provides 
the best method for detecting a general deterioration in 
health when toxic signs and symptoms are measured 
subjectively. In this way recall bias does not affect the 
results of the analysis. Consequently, WISHA has de- 
termined that the findings of the medical and work his- 
tories should be kept in a standardized form for 
comparison of the year-to-year results. 

(b) Physical examination. 

(i) Mucosa of eyes and airways: Because of the irri- 
tant effects of formaldehyde, the examining physician 
should be alert to evidence of this irritation. А speculum 
examination of the nasal mucosa may be helpful in as- 
sessing possible irritation and cytotoxic changes, as may 
be indirect inspection of the posterior pharynx by mirror. 

(ii) Pulmonary system: A conventional respiratory ex- 
amination, including inspection of the thorax and aus- 
cultation and. percussion of the lung fields should be 
performed as part of the periodic medical examination. 
Although routine pulmonary function testing is only re- 
quired by the standard once every year for persons who 
are exposed over the TWA concentration limit, these 
tests have an obvious value in investigating possible re- 
spiratory dysfunction and should be used wherever 
deemed appropriate by the physician. In cases of alleged 
formaldehyde-induced airway disease, other possible 
causes of pulmonary dysfunction (including exposures to 
other substances) should be ruled out. A chest radio- 
graph may be useful in these circumstances. In cases of 
suspected airway hypersensitivity or allergy, it may be 
appropriate to use bronchial challenge testing with 
formaldehyde or methacholine to determine the nature 
of the disorder. Such testing should be performed by or 
under the supervision of a physician experienced in the 
procedures involved. 

(iii) Skin: The physician should be alert to evidence of 
dermal irritation of sensitization, including reddening 
and inflammation, urticaria, blistering, scaling, forma- 
tion of skin fissures, or other symptoms. Since the integ- 
rity of the skin barrier is compromised by other dermal 
diseases, the presence of such disease should be noted. 
Skin sensitivity testing carries with it some risk of in- 
ducing sensitivity, and therefore, skin testing for formal- 
dehyde sensitivity should not be used as a routine 
screening test. Sensitivity testing may be indicated in the 
investigation of a suspected existing sensitivity. Guide- 
lines for such testing have been prepared by the North 
American Contact Dermatitis Group. 

(4) Additional examinations or tests. The physician 
may deem it necessary to perform other medical exami- 
nations or tests as indicated. The standard provides a 
mechanism whereby these additional investigations are 
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covered under the standard for occupational exposure to 
formaldehyde. | 

(5) Emergencies. The examination of workers exposed 
in an emergency should be directed at the organ systems 
most likely to be affected. Much of the content of the 
examination will be similar to thé periodic examination 
unless the patient has received a severe acute exposure 
requiring immediate attention to prevent serious conse- 
quences. If a severe overexposure requiring medical in- 
tervention or hospitalization has occurred, the physician 
must be alert to the possibility of delayed symptoms. 
Followup nonroutine examinations may be necessary to 
assure the patient's well-being. 

(6) Employer obligations. The employer is required to 
provide the physician with the following information: A 
copy of this standard and appendices A, C, D, and E; a 
description of the affected employee's duties as they re- 
late to his or her exposure concentration; an estimate of 
the employee's exposure including duration (e.g., fifteen 
hr./wk., three eight-hour shifts, full-time); a description 
of any personal protective equipment, including respira- 
tors, used by the employee; and the results of any previ- 
ous medical determinations for the affected employee 
related to formaldehyde exposure to the extent that this 
information is within the employer's control. 

(7) Physician's obligations. The standard requires the 
employer to obtain a written statement from the physi- 
cian. This statement must contain the physician's opin- 
ion as to whether the employee has any medical 
condition which would place him or her at increased risk 
of impaired health from exposure to formaldehyde or 
use of respirators, as appropriate. The physician must 
also state his opinion regarding any restrictions that 
should be placed on the employee's exposure to formal- 
dehyde or upon the use of protective clothing or equip- 
ment such as respirators. If the employee wears a 
respirator as a result of his or her exposure to formalde- 
hyde, the physician's opinion must also contain a state- 
ment regarding the suitability of the employee to wear 
the type of respirator assigned. Finally, the physician 
must inform the employer that the employee has been 
told the results of the medical examination and of any 
medical conditions which require further explanation or 
treatment. This written opinion is not to contain any in- 
formation on specific findings or diagnoses unrelated to 
occupational exposure to formaldehyde. 

The purpose in requiring the examining physician to 
supply the employer with a written opinion is to provide 
the employer with a medical basis to assist the employer 
in placing employees initially, in assuring that their 
health is not being impaired by formaldehyde, and to 
assess the employee's ability to use any required protec- 
tive equipment. 


[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88- 
23), $ 296-62—07546, filed 10/6/88, effective 11/7/88.] 


WAC 296-62-07548 Appendix D--Nonmandatory 
medical disease questionnaire. (1) Identification. 
(a) Plant name: 
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(b) Date: 

(c) Employee name: 

(d) Social Security number: 

(e) Job title: 

(f) Birthdate: 

(g) Age: 

(h) Sex: 

(i) Height: 

(j) Weight: 

(2) Medical history. 

(a) Have you ever been in the hospital as a patient? 
Yes П No O 
If yes, what kind of problem were you having? 


(b) Have you ever had any kind of operation? 
Yes L] No 
If yes, what kind? 


(c) Do you take any kind of medicine regularly? 
Yes LI No O 
If yes, what kind? 


(d) Are you allergic to any drugs, foods, or 
chemicals? 

Yes L] No 

If yes, what kind of allergy is it? 


What causes the allergy? 


(e) Have you ever been told that you have asthma, 
hayfever, or sinusitis? 
Yes L] No 


(f) Have you ever been told that you have emphy- 
sema, bronchitis, or any other respiratory 
problems? 

Yes O No 


(g) Have you ever been told you had hepatitis? 
Yes L] No 


(h) Have you ever been told that you have cirrhosis? 
Yes O No 0 


(i) Have you ever been told that you had cancer? 
Yes O No O 


(0) Have you ever had arthritis or joint pain? 
Yes LI No 


(k) Have you ever been told that you had high blood 
pressure? 
Yes U No 


(1) Have you ever had a heart attack or heart 
trouble? 
Yes L No [1 
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(3) Medical history update. 
(a) Have you been in the hospital as a patient any 
time within the past year? 
Yes 1 No 
If so, for what condition? 


(b) Have you been under the care of a physician dur- 
ing the past year? 

Yes LJ No 

If so, for what condition? 


(c) Is there any change in your breathing since last 
year? 
Yes Ш Nol 
(i) Better? 
(ii) Worse? 
(iii) No change? 
If change, do you know why? 


(d) Is your general health different this year from 
last year? 
Yes O No O 
If different, in what way? 


(e) Have you in the past year or are you now taking 
any medication on a regular basis? 
Yes O No O 
(i) Name Rx 
(ii) Condition being treated 


(4) Occupational history. 
(a) How long have you worked for your present 
employer? 


(b) What jobs have you held with this employer? In- 
clude job title and length of time in each job. 


(c) In each of these jobs, how many hours a day were 
you exposed to chemicals? 


(d) What chemicals have you worked with most of 
the time? 


(e) Have you ever noticed any type of skin rash you 
feel was related to your work? 
Yes LI No 
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(f) Have you ever noticed that any kind of chemical 
makes you cough? 


Yes 1 No 
(i) | Wheeze: 
Yes No 


(ii) Become short of breath or cause your chest 
to become tight? 
Yes |] No 


(g) Are you exposed to any dust or chemicals at 
home? 

Yes L] No 

Is yes, explain: 


(h) In other jobs, have you ever had exposure to: 
(i) | Wood dust? 


Yes 1 No 

(ii) Nickel or chromium? 
Yes L] No 

(iii) Silica (foundry, sand blasting)? 
Yes L] No 

(iv) Arsenic or asbestos? 
Yes LI No 

(v) Organic solvents? 
Yes LI No 

(vi) Urethane foams? 
Yes 1 No O 


(5) Occupational history update. 
(a) Are you working on the same job this year as you 
were last year? 
Yes 1 No O 
If not, how has your job changed? 


(b) What chemicals are you exposed to on your job? 


(c) How many hours a day are you exposed to 
chemicals? 


(d) Have you noticed any skin rash within the past 
year you feel was related to your work? 

Yes LI No 

If so, explain circumstances: 


(e) Have you noticed that any chemical makes you 
cough, be short of breath, or wheeze? 
Yes Li Nol] 
If so, can you identify it? 
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(6) Miscellaneous. 
(a) Do you smoke? 
Yes L] No 
If so, how much and for how long? 
(i) Pipe 
(ii) Cigars 
(iii) Cigarettes 


(b) Do you drink alcohol in any form? 
Yes L] No 
If so, how much, how long, and how often? 


(c) Do you wear glasses or contact lenses? 
Yes LI No 


(d) Do you get any physical exercise other than that 
required to do your job? 

Yes 0 No L 
If so, explain: 


(e) Do you have any hobbies or "side jobs" that re- 
quire you to use chemicals, such as furniture 
stripping, sand blasting, insulation or manu- 
facture of urethane foam, furniture, etc.? 

Yes O No O 

If so, please describe, giving type of business or 
hobby, chemicals used and length of 
exposures. 


(7) Symptoms questionnaire. 
(a) Do you ever have any shortness of breath? 
Yes O No LJ 


(i) If yes, do you have to rest after climbing 
several flights of stairs? 
Yes L] No 


(ii) If yes, if you walk on the level with people 
your own age, do you walk slower 
than they do? 

Yes Ш No | 


(iii) If yes, if you walk slower than a normal 
pace, do you have to limit the dis- 
tance that you walk? 

Yes LI No LJ 


(iv) If yes, do you have to stop and rest while 
bathing or dressing? 
Yes Ш No 


(b) Do you cough as much as three months out of the 
year? 
Yes L] No 


(i) If yes, have you had this cough for more than 
two years? 
Yes LI No 


(ii) If yes, do you ever cough anything up from 
the chest? 
Yes 1 No 
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(c) Do you ever have a feeling of smothering, unable 
to take a deep breath, or tightness in your 
chest? 

Yes LI No 


(i) If yes, do you notice that this occurs on any 
particular day of the week? 


Yes L] No 
(ii) If yes, what day of the week? 
Yes Li No 


(iii) If yes, do you notice that this occurs at any 
particular place? 
Yes [1 No 


(iv) If yes, do you notice that this is worse after 
you have returned to work after being 
off for several days? 


Yes L] No O 
(d) Have you ever noticed any wheezing in your 
chest? 
Yes L] No | 
(i) If yes, is this only with colds or other 
infections? 
Yes L] No 


(ii) Is this caused by exposure to any kind of 
dust or other material? 
Yes П No 0 


(iii) If yes, what kind? 


(e) Have you noticed any burning, tearing, or redness 
of your eyes when you are at work? 

Yes O No O 

Is so, explain circumstances: 


(f) Have you noticed any sore or burning throat or 
itchy or burning nose when you are at work? 

Yes LI No 

Is so, explain circumstances: 


(g) Have you noticed any stuffiness or dryness of 
your nose? 
Yes LI No 


(h) Do you ever have swelling of the eyelids or face? 
Yes L] No 


(i) Have you ever been jaundiced? 
Yes LI No 
If yes, was this accompanied by any pain? 
Yes LI No 


. (G) Have you ever had a tendency to bruise easily or 


bleed excessively? 
Yes |] No 


(k) Do you have frequent headaches that are not re- 
lieved by aspirin or tylenol? 
Yes L] No 
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(i) If yes, do they occur at any particular time of 
the day or week? 
Yes L] No 


(ii) If yes, when do they occur? 


(1) Do you have frequent episodes of nervousness or 
irritability? 

Yes LJ No! 

(m) Do you tend to have trouble concentrating or 


remembering? 
Yes [] No LJ 


(n) Do you ever feel dizzy, light-headed, excessively 
drowsy, or like you have been drugged? 


Yes L] No 
(о) Does your vision ever become blurred? 
Yes L] No 


(p) Do you have numbness or tingling of the hands or 
feet or other parts of your body? 


Yes L No 
(q) Have you ever had chronic weakness or fatigue? 
Yes L] No 


(r) Have you every had any swelling of your feet or 
ankles to the point where you could not 
wear your shoes? i 


Yes L] No 
(s) Are you bothered by heartburn or indigestion? 
Yes LI No 


(t) Do you ever have itching, dryness, or peeling and 
scaling of the hands? 
Yes L] No 


(u) Do you ever have a burning sensation in the 
hands, or reddening of the skin? 
Yes. 1 No 


(v) Do you eyer have cracking or bleeding of the skin 
on your hands? 


Yes LJ No 
(w) Are you under a physician's care? 
Yes Q No | 


If yes, for what are you being treated? 


(x) Do you have any physical complaints today? 
Yes O No O 
If yes, explain: 


(y) Do you have other health conditions not covered 
by these questions? 
Yes _] No 
If yes, explain: | 
[Statutory Authority: Chapter 49.17 RCW. 88-21-002 (Order 88- 
23), 8 29662-07548, filed 10/6/88, effective 11/7/88.] 
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WAC 296-62-07550 Appendix E--Qualitative and 
quantitative fit testing procedures. FIT test protocols. 
Because exposure to formaldehyde can affect the 
employee's ability to detect common odorants, fit test 
results from the isoamyl acetate test must be augmented 
by results from either the saccharin or irritant smoke 
test. 

(1) The employer shall include the following provi- 
sions in the fit test procedures. These provisions apply to 
both qualitative fit testing (QLFT) and quantitative fit 
testing (QNFT). 

(a) The test subject shall be allowed to pick the most 
comfortable respirator from a selection including respir- 
ators of various sizes from different manufacturers. The 
selection shall include at least three sizes of elastomeric 
facepieces of the type of respirator that is to be tested, 
i.e., three sizes of half mask; or three sizes of full face- 
piece; and units from at least two manufacturers. 

(b) Prior to the selection process, the test subject shall 
be shown how to put on a respirator, how it should be 
positioned on the face, how to set strap tension and how 
to determine a comfortable fit. A mirror shall be avail- 
able to assist the subject in evaluating the fit and posi- 
tioning the respirator. This instruction may not 
constitute the subject's formal training on respirator use, 
as it is only a review. 

(c) The test subject shall be informed that he/she is 
being asked to select the respirator which provides the 
most comfortable fit. Each respirator represents a dif- 
ferent size and shape, and if fitted and used properly, 
will provide adequate protection. 

(d) The test subject shall be instructed to hold each 
facepiece up to the face and eliminate those which obvi- 
ously do not give a comfortable fit. 

(e) The more comfortable facepieces are noted; the 
most comfortable mask is donned and worn at least five 
minutes to assess comfort. Assistance in assessing com- 
fort can be given by discussing the points in (f) of this 
subsection. If the test subject is not familiar with using a 
particular respirator, the test subject shall be directed to 
don the mask several times and to adjust the straps each 
time to become adept at setting proper tension on the 
straps. 

(f) Assessment of comfort shall include reviewing the 
following points with the test subject and allowing the 
test subject adequate time to determine the comfort of 
the respirator: 

(i) Position of the mask on the nose; 

(ii) Room for eye protection; 

(iii) Room to talk; 

(iv) Position of mask on face and cheeks. 

(g) The following criteria shall be used to help deter- 
mine the adequacy of the respirator fit: 

(i) Chin properly placed; 

(ii) Adequate strap tension, not overly tightened; 

(iii) Fit across nose bridge; 

(iv) Respirator of proper size to span distance from 
nose to chin; 

(v) Tendency of respirator to slip; 

(vi) Self-observation in mirror to evaluate fit and res- 
pirator position. 
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(h) The test subject shall conduct the negative and 
positive pressure fit checks as described below or in the 
latest edition of ANSI 788.2. Before conducting the 
negative or positive pressure test, the subject shall be 
told to seat the mask on the face by moving the head 
from side to side and up and down slowly while taking in 
а few slow deep breaths. Another facepiece shall be se- 
lected and retested if the test subject fails the fit check 
tests. 

(i) Positive pressure test. Close off the exhalation 
valve and exhale gently onto the facepiece. The face fit 
is considered satisfactory if a slight positive pressure can 
be built up inside the facepiece without any evidence of 
outward leakage of air at the seal. For most respirators 
this method of leak testing requires the wearer to first 
remove the exhalation valve cover before closing off the 
exhalation valve and then carefully replacing it after the 
test. 

(ii) Negative pressure test. Close off the inlet opening 
of the canister or cartridge(s) by covering with the palm 
of the hand(s) or by replacing the filter seal(s), inhale 
gently so that the facepiece collapses slightly, and hold 
the breath for ten seconds. If the facepiece remains in its 
slightly collapsed condition and no inward leakage of air 
is detected, the tightness of the respirator is considered 
satisfactory. 

(i) The test shall not be conducted if there is any hair 
growth between the skin and the facepiece sealing sur- 
face, such as stubble beard growth, beard, or long side- 
burns which cross the respirator sealing surface. Any 
type of apparel which interferes with a satisfactory fit 
Shall be altered or removed. 

(0) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respiratory disease or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(k) The test subject shall be given the opportunity to 
wear the successfully fitted respirator for a period of two 
weeks. If at any time during this period the respirator 
becomes uncomfortable, the test subject shall be given 
the opportunity to select a different facepiece and to be 
retested. 

(1) The employer shall certify that a successful fit test 
has been administered to the employee. The certification 
shall include the following information: 

(i) Name of employee; 

(ii) Type, brand, and size of respirator; and 

(iii) Date of test. 

Where QNFT is used, the fit factor, strip chart, or 
other recording of the results of the test, shall be re- 
tained with the certification. The certification shall be 
maintained until the next fit test is administered. 

(m) Exercise regimen. Prior to the commencement of 
the fit test, the test subject shall be given a description 
of the fit test and the test subject's responsibilities dur- 
ing the test procedure. 

The description of the process shall include a descrip- 
tion of the test exercises that the subject will be per- 
forming. The respirator to be tested shall be worn for at 
least five minutes before the start of the fit test. 
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(n) Test exercises. The test subject shall perform ex- 
ercises, in the test environment, in the manner described 
below: 

(i) Normal breathing. In à normal standing position, 
without talking, the subject shall breathe normally. 

(ii) Deep breathing. In a normal standing position, the 
subject shall breathe slowly and deeply, taking caution 
so as to not hyperventilate. 

(iii) Turning head side to side. Standing in place, the 
subject shall slowly turn his/her head from side to side 
between the extreme positions on each side. The head 
shall be held at each extreme momentarily so the subject 
can inhale at each side. 

(iv) Moving head up and down. Standing in place, the 
subject shall slowly move his/her head up and down. 
The subject shall be instructed to inhale in the up posi- 
tion (i.e., when looking toward the ceiling). 

(v) Talking. The subject shall talk out loud slowly and 
loudly enough so as to be heard clearly by the test con- 
ductor. The subject can read from a prepared text such 
as the Rainbow Passage, count backward from one hun- 
dred, or recite а memorized poem or song. 

(vi) Grimace. The test subject shall grimace by smil- 
ing or frowning. 

(vii) Bending over. The test subject shall bend at the 
waist as if he/she were to touch his/her toes. Jogging in 
place shall be substituted for this exercise in those test 
environments such as shroud type QNFT units which 
prohibit bending at the waist. 

(viii) Normal breathing. Same as (n)(i) of this 
subsection. 

(A) Each test exercise shall be performed for one 
minute except for the grimace exercise which shall be 
performed for fifteen seconds. 

(B) The test subject shall be questioned by the test 
conductor regarding the comfort of the respirator upon 
completion of the protocol. If it has become uncomfort- 
able, another model of respirator shall be tried. 

(2) Qualitative fit test (QLFT) protocols. 

(a) General. 

(i) The employer shall assign specific individuals who 
shall assume full responsibility for implementing the 
respirator qualitative fit test program. 

(ii) The employer shall ensure that persons adminis- 
tering QLFT are able to prepare test solutions, calibrate 
equipment and perform tests properly, recognize invalid 
tests, and assure that the equipment is in proper working 
order. 

(ii) The employer shall assure the QLFT equipment 
is kept clean and well maintained so as to operate at the 
parameters for which it was designed. 

(b) Isoamyl acetate protocol. 

(i) Odor threshold screening. The odor threshold 
screening test, performed without wearing a respirator, 
is intended to determine if the individual tested can de- 
tect the odor of isoamyl acetate. 

(A) Three one-liter glass jars with metal lids are 
required. 

(B) Odor free water (e.g., distilled or spring water) at 
approximately 25°С shall be used for the solutions. 
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(C) The isoamyl acetate ([AA) (also known as 
isopentyl acetate) stock solution is prepared by adding 1 
cc of pure IAA to 800 cc of odor free water in a one— 
liter jar and shaking for thirty seconds. A new solution 
shall be prepared at least weekly. 

(D) The screening test shall be conducted in a room 
separate from the room used for actual fit testing. The 
two rooms shall be well ventilated but shall not be con- 
nected to the same recirculating ventilation system. 

(E) The odor test solution is prepared in a second jar 
by placing 0.4 cc of the stock solution into 500 cc of 
odor free water using a clear dropper or pipette. The 
solution shall be shaken for thirty seconds and allowed 
to stand for two to three minutes so that the IAA con- 
centration above the liquid may reach equilibrium. This 
solution shall be used for only one day. 

(F) A test blank shall be prepared in a third jar by 
adding 500 cc of odor free water. 

(G) The odor test and test blank jars shall be labeled 
1 and 2 for jar identification. Labels shall be placed on 
the lids so they can be periodically peeled, dried off and 
switched to maintain the integrity of the test. 

(H) The following instruction shall be typed on a card 
and placed on the table in front of the two jars (i.e., 1 
and 2): "The purpose of this test is to determine if you 
can smell banana oil at а low concentration. The two 
bottles in front of you contain water. One of these bot- 
tles also contain a small amount of banana oil. Be sure 
the covers are on tight, then shake each bottle for two 
seconds. Unscrew the lid of each bottle, one at a time, 
and sniff at the mouth of the bottle. Indicate to the test 
conductor which bottle contains banana oil." 

(I) The mixtures used in the ТАА odor detection test 
shall be prepared in an area separate from where the test 
is performed, in order to prevent olfactory fatigue in the 
subject. 

(J) If the test subject is unable to correctly identify 
the jar containing the odor test solution, the IAA quali- 
tative fit test shall not be performed. 

(K) If the test subject correctly identifies the jar con- 
taining the odor test solution, the test subject may pro- 
ceed to respirator selection and fit testing. 

(ii) Isoamyl acetate fit test. 

(A) The fit test chamber shall be similar to a clear 
fifty-five gallon drum liner suspended inverted over a 
two-foot diameter frame so that the top of the chamber 
is about six inches above the test subject's head. The in- 
side top center of the chamber shall have a small hook 
attached. 

(B) Bach respirator used for the fitting and fit testing 
shall be equipped with organic vapor cartridges or offer 
protection against organic vapors. The cartridges or 
masks shall be changed at least weekly. 

(C) After selecting, donning, and properly adjusting a 
respirator, the test subject shall wear it to the fit testing 
room. This room shall be separate from the room used 
for odor threshold screening and respirator selection, and 
shall be well ventilated, as by an exhaust fan or lab 
hood, to prevent general room contamination. 
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(D) A copy of the test exercises and any prepared text 
from which the subject is to read shall be taped to the 
inside of the test chamber. 

(E) Upon entering the test chamber, the test subject 
shall be given a six-inch by five-inch piece of paper 
towel, or other porous, absorbent, single-ply material, 
folded in half, and wetted with 0.75 cc of pure IAA. The 
test subject shall hang the wet towel on the ‘hook at the 
top of the chamber. 

(F) Allow two minutes for the IAA test concentration 
to stabilize before starting the fit test exercises. This 
would be an appropriate time to talk with the test sub- 
ject; to explain the fit test, the importance of his/her 
cooperation, and the purpose for the head exercises; or 
to demonstrate some of the exercises. 

(G) If at any time during the test, the subject detects 
the banana like odor of IAA, the test has failed. The 
subject shall quickly exit from the test chamber and 
leave the test area to avoid olfactory fatigue. 

(H) If the test has failed, the subject shall return to 
the selection room and remove the respirator, repeat the 
odor sensitivity test, select and put on another respirator, 
return to the test chamber and again begin the proce- 
dure described in (b)(ii)(A) through (G) of this subsec- 
tion. The process continues until a respirator that fits 
well has been found. Should the odor sensitivity test be 
failed, the subject shall wait about five minutes before 
retesting. Odor sensitivity will usually have returned by 
this time. 

(1) When a respirator is found that passes the test, its 
efficiency shall be demonstrated for the subject by hav- 
ing the subject break the face seal and take a breath be- 
fore exiting the chamber. 

(J) When the test subject leaves the chamber, the 
subject shall remove the saturated towel and return it to 
the person conducting the test. To keep the test area 
from becoming contaminated, the used towels shall be 
kept in a self-sealing bag so there is no significant IAA 
concentration build—up in the test chamber during sub- 
sequent tesis. 

(c) Saccharin solution aerosol protocol. The saccharin 
solution aerosol QLFT protocol is the only currently 
available, validated test protocol for use with particulate 
disposable dust respirators not equipped with high~effi- 
ciency filters. The entire screening and testing procedure 
shall be explained to the test subject prior to the conduct 
of the screening test. 

(i) Taste threshold screening. The saccharin taste 
threshold screening, performed without wearing a respi- 
rator, is intended to determine whether the individual 
being tested can detect the taste of saccharin. 

(A) Threshold screening as well as fit testing subjects 
shall wear an enclosure about the head and shoulders 
that is approximately twelve inches in diameter by four- 
teen inches tall with at least the front portion clear and 
that allows free movements of the head when a respira- 
tor is worn. An enclosure substantially similar to the 3M 
hood assembly, parts NZ FT 14 and NZ FT 15 com- 
bined, is adequate. 
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(B) The test enclosure shall have a three-quarter inch 
hole in front of the test subject's nose and mouth area to 
accommodate the nebulizer nozzle. 

(C) The test subject shall don the test enclosure. 
Throughout the threshold screening test, the test subject 
shall breathe through his/her wide open mouth with 
tongue extended. 

(D) Using a DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer the test conductor shall spray the thresh- 
old check solution into the enclosure. This nebulizer 
shall be clearly marked to distinguish it from the fit test 
solution nebulizer. 

(E) The threshold check solution consists of 0.83 
grams of sodium saccharin USP in 1 cc of warm water. 
It can be prepared by putting 1 cc of the fit test solution 
(see (c)(ii)(E) of this subsection) in 100 cc of distilled 
water. 

(Е) To produce the aerosol, the nebulizer bulb is 
firmly squeezed so that it collapses completely, then re- 
leased and allowed to fully expand. 

(G) Ten squeezes are repeated rapidly and then the 
test subject is asked whether the saccharin can be tasted. 

(H) If the first response is negative, ten more squeezes 
are repeated rapidly and the test subject is again asked 
whether the saccharin is tasted. 

(I) If the second response is negative, ten more 
Squeezes are repeated rapidly and the test subject is 
again asked whether the saccharin is tasted. 

(J) The test conductor will take note of the number of 
squeezes required to solicit a taste response. 

(K) If the saccharin is not tasted after thirty squeezes, 
the test subject may not perform the saccharin fit test. 

(L) If a taste response is elicited, the test subject shall 
be asked to take note of the taste for reference in the fit 
test. 

(M) Correct use of the nebulizer means that approxi- 
mately 1 cc of liquid is used at a time in the nebulizer 
body. 

(N) The nebulizer shall be thoroughly rinsed in water, 
shaken dry, and refilled at least each morning and af- 
ternoon or at least every four hours. 

(ii) Saccharin solution aerosol fit test procedure. 

(À) The test subject may not eat, drink (except plain 
water), or chew gum for fifteen minutes before the test. 

(B) The fit test uses the same enclosure described in 
(c)(i) of this subsection. 

(C) The test subject shall don the enclosure while 
wearing the respirator selected in (c)(i) of this subsec- 
tion. The respirator shall be properly adjusted and 
equipped with a particular filter(s). 

(D) A second DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer is used to spray the fit test solution into 
the enclosure. This nebulizer shall be clearly marked to 
distinguish it from the screening test solution nebulizer. 

(E) The fit test solution is prepared by adding eighty- 
three grams of sodium saccharin to 100 cc of warm 
water. 

(F) As before, the test subject shall breathe through 
the open mouth with tongue extended. 

(G) The nebulizer is inserted into the hole in the front 
of the enclosure and the fit test solution is sprayed into 
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the enclosure using the same number of squeezes re- 
quired to elicit a taste response in the screening test. 

(H) After generating the aerosol the test subject shall 
be instructed to perform the exercises in subsection 
(1)(n) of this section. 

(1) Every thirty seconds the aerosol concentration 
shall be replenished using one-half the number of 
squeezes as initially used. 

(J) The test subject shall indicate to the test conduc- 
tor if at any time during the fit test the taste of saccha- 
rin is detected. 

(К) If the taste of saccharin is detected, the fit is 
deemed unsatisfactory and a different respirator shall be 
tried. 

(d) Irritant fume protocol. 

(i) The respirator to be tested shall be equipped with 
high-efficiency particulate air (HEPA) filters. 

(ii) The test subject shall be allowed to smell a weak 
concentration of the irritant smoke before the respirator 
is donned to become familiar with its characteristic odor. 

(iii) Break both ends of a ventilation smoke tube con- 
taining stannic oxychloride, such as the MSA part No. 
5645, or equivalent. Attach one end of the smoke tube to 
a low flow air pump set to deliver two hundred milliliters 
per minute. 

(iv) If a half-mask is being fitted, advise the test sub- 
ject that the smoke can be irritating to the eyes and in- 
struct the subject to keep his/her eyes closed while the 
test is performed. 

(v) The test conductor shall direct the stream of irri- 
tant smoke from the smoke tube towards the face seal 
area of the test subject. He/she shall begin at least 
twelve inches from the facepiece and gradually move to 
within one inch, moving around the whole perimeter of 
the mask. 

(vi) The exercises identified in subsection (1)(n) of 
this section shall be performed by the test subject while 
the respirator seal is being challenged by the smoke. 

(vii) Each test subject passing the smoke test without 
evidence of a response shall be given a sensitivity check 
of the smoke from the same tube once the respirator has 
been removed to determine whether he/she reacts to the 
smoke. Failure to evoke a response shall void the fit test. 

(viii) The fit test shall be performed in a location with 
exhaust ventilation sufficient to prevent general contam- 
ination of the testing area by the test agent. 

(3) Quantitative fit test (QNFT) protocol. 

(a) General. 

(i) The employer shall assign specific individuals who 
shall assume full responsibility for implementing the 
respirator quantitative fit test program. 

(ii) The employer shall ensure that persons adminis- 
tering QNFT are able to calibrate equipment and per- 
form tests properly, recognize invalid tests, calculate fit 
factors properly and assure that test equipment is in 
proper working order. 

(iii) The employer shall assure that ОМЕТ equipment 
is kept clean and well maintained so as to operate at the 
parameters for which it was designed. 

(b) Definitions. 
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(i) "Quantitative fit test." The test is performed in a 
test chamber. The normal air—purifying element of the 
respirator is replaced by a high-efficiency particulate air 
(HEPA) filter in the case of particulate QNFT aerosols 
or a sorbent offering contaminant penetration protection 
equivalent to high-efficiency filters where the QNEE 
test agency is a gas or vapor. 

(ii) "Challenge agent" means the aerosol, gas, or va- 
por introduced into a test chamber so that its concentra- 
tion inside and outside the respirator may be measured. 

(iii) "Test subject" means the person wearing the res- 
pirator for quantitative fit testing. 

(iv) "Normal standing position" means standing erect 
and straight with arms down along the sides and looking 
straight ahead. 

(v) "Maximum peak penetration method" means the 
method of determining test agent penetration in the res- 
pirator as determined by strip chart recordings of the 
test. The highest peak penetration for a given exercise is 
taken to be representative of average penetration into 
the respirator for that exercise. 

(vi) "Average peak penetration method" means the 
method of determining test agent penetration into the 
respirator utilizing a strip chart recorder, integrator, or 
computer. The agent penetration is determined by an 
average of the peak heights on the graph or by computer 
integration, for each exercise except the grimace exer- 
cise. Integrators or computers which calculate the actual 
test agent penetration into the respirator for each exer- 
cise will also be considered to meet the requirements of 
the average peak penetration method. 

(vii) "Fit factor" means the ratio of challenge agent 
concentration outside with respect to the inside of a res- 

. pirator inlet covering (facepiece or enclosure). 

(c) Apparatus. 

(i) Instrumentation. Aerosol generation, dilution, and 
measurement systems using corn oil or sodium chloride 
as test aerosols shall be used for quantitative fit testing. 

(ii) Test chamber. The test chamber shall be large 
enough to permit all test subjects to perform freely all 
required exercises without disturbing the challenge agent 
concentration or the measurement apparatus. The test 
chamber shall be equipped and constructed so that the 
challenge agent is effectively isolated from the ambient 
air, yet uniform in concentration throughout the 
chamber. 

(ili) When testing air-purifying respirators, the nor- 
mal filter or cartridge element shall be replaced with a 
high-efficiency particulate filter supplied by the same 
manufacturer. 

(iv) The sampling instrument shall be selected so that 
a strip chart record may be made of the test showing the 
rise and fall of the challenge agent concentration with 
each inspiration and expiration at fit factors of at least 
two thousand. Integrators or computers which integrate 
the amount of test agent penetration leakage into the 
respirator for each exercise may be used provided a 
record of the readings is made. 

(v) The combination of substitute air-purifying ele- 
ments, challenge agent, and challenge agent concentra- 
tion in the test chamber shall be such that the test 
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subject is not exposed in excess of an established expo- 
sure limit for the challenge agent at any time during the 
testing process. 

(vi) The sampling port on the test specimen respirator 
shall be placed and constructed so that no leakage oc- 
curs around the port (e.g., where the respirator is 
probed), a free air flow is allowed into the sampling line 
at all times and so that there is no interference with the 
fit or performance of the respirator. 

(vii) The test chamber and test set-up shall permit the 
person administering the test to observe the test subject 
inside the chamber during the test. 

(viii) The equipment generating the challenge atmos- 
phere shall maintain the concentration of challenge 
agent inside the test chamber constant to within a ten 
percent variation for the duration of the test. 

(ix) The time lag (interval between an event and the 
recording of the event on the strip chart or computer or 
integrator) shall be kept to a minimum. There shall be a 
clear association between the occurrence of an event in- 
side the test chamber and its being recorded. 

(x) The sampling line tubing for the test chamber at- 
mosphere and for the respirator sampling port shall be 
of equal diameter and of the same material. The length 
of the two lines shail be equal. 

(xi) The exhaust flow from the test chamber shall 
pass through a high-efficiency filter before release. 

(xii) When sodium chloride aerosol is used, the rela- 
tive humidity inside the test chamber shall not exceed 
fifty percent. 

(xiii) The limitations of instrument detection shall be 
taken into account when determining the fit factor. 

(xiv) Test respirators shall be maintained in proper 
working order and inspected for deficiencies such as 
cracks, missing valves and gaskets, etc. 

(d) Procedural requirements. 

(i) When performing the initial positive or negative 
pressure test the sampling line shall be crimped closed in 
order to avoid air pressure leakage during either of these 
tests. 

(ii) An abbreviated screening isoamyl acetate test or 
irritant fume test may be utilized in order to quickly 
identify poor fitting respirators which passed the positive 
and/or negative pressure test and thus reduce the 
amount of QNFT time. When performing a screening 
isoamyl acetate test, combination high-efficiency or- 
ganic vapor cartridges/canisters shall be used. 

(iii) A reasonable stable challenge agent concentration 
shall be measured in the test chamber prior to testing. 
For canopy or shower curtain type of test units the de- 
termination of the challenge agent stability may be es- 
tablished after the test subject has entered the test 
environment. 

(iv) Immediately after the subject enters the test 
chamber, the challenge agent concentration inside the 
respirator shall be measured to ensure that the peak 
penetration does not exceed five percent for a half mask 
or one percent for a full facepiece respirator. 

(v) A stable challenge concentration shall be obtained 
prior to the actual start of testing. 
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(vi) Respirator restraining straps shall not be 
overtightened for testing. The straps shall be adjusted by 
the wearer without assistance from other persons to give 
a reasonable comfortable fit typical of normal use. 

(vii) The test shall be terminated whenever any single 
peak penetration exceeds five percent for half masks and 
one percent for full facepiece respirators. The test sub- 
ject shall be refitted and retested. If two of the three re- 
quired tests are terminated, the fit shall be deemed 
inadequate. 

(viii) In order to successfully complete a ОМЕТ, three 
successful fit tests are required. The results of each of 
the three independent fit tests must exceed the minimum 
fit factor needed for the class of respirator (e.g., half 
mask respirator, full facepiece respirator). 

(ix) Calculation of fit factors. 

(A) The fit factor shall be determined for the quanti- 
tative fit test by taking the ratio of the average chamber 
concentration to the concentration inside the respirator. 

(B) The average test chamber concentration is the 
arithmetic average of the test chamber concentration at 
the beginning and of the end of the test. 

(c) The concentration of the challenge agent inside 
the respirator shall be determined by one of the follow- 
ing methods: 

(I) Average peak concentration; 

(П) Maximum peak concentration; 

(TII) Integration by calculation of the area under the 
individual peak for each exercise. This includes comput- 
erized integration. | 

(x) Interpretation of test results. The fit factor estab- 
lished by the quantitative fit testing shall be the lowest 
of the three fit factor values calculated from the three 
required fit tests. 

(xi) The test subject shall not be permitted to wear a 
half mask, or full facepiece respirator unless a minimum 
fit factor equivalent to at least ten times the hazardous 
exposure level is obtained. 

(xii) Filters used for quantitative fit testing shall be 
replaced at least weekly, or whenever increased breath- 
ing resistance is encountered, or when the test agent has 
altered the integrity of the filter media. Organic vapor 
cartridges/canisters shall be replaced daily (when used) 
or sooner if there is any indication of breakthrough by a 
test agent. 


[Statutory Authority; Chapter 49.17 RCW. 88-21-002 (Order 88- 
23), § 296-62-07550, filed 10/6/88, effective 11/7/88.] 


PART I-1--ASBESTOS, TREMOLITE, 
ANTHOPHYLLITE, AND ACTINOLITE 


WAC 296-62-077 Asbestos, tremolite, anthophyl- 
lite, and actinolite. 


[Statutory Authority; RCW 49.17.050(2) and 49.17.040. 87—10—008 
(Order 87-06), $ 296—62-077, filed 4/27/87.] 


WAC 296-62-07701 Scope and application. WAC 
296-62-07701 through 296-62-07753 applies to all oc- 
cupational exposures to asbestos in all industries covered 
by the Washington Industrial Safety and Health Act. 
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{Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), 8 296-62-07701, filed 11/30/87. Statutory Authority; RCW 
49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), $ 296-62- 
07701, filed 4/27/87.] 


WAC 296-62-07703 Definitions. For the purpose of 
WAC 296-62-077 through 296-62-07753: 

(1) "Action level" means an airborne concentration of 
asbestos of 0.1 fiber per cubic centimeter (f/cc) of air 
calculated as an eight-hour time—weighted average. 

(2) "Air lock" means a system for ingress or egress to 
minimize air movement between a contaminated area 
and an uncontaminated area, consisting of an enclosure 
with two curtained doorways at least six feet apart un- 
less space prohibits. 

(3) "Asbestos" includes chrysotile, amosite, 
crocidolite, tremolite asbestos, anthophyllite asbestos, 
actinolite asbestos, and any of these minerals that have 
been chemically treated and/or altered. 

(4) "Authorized person" means any person authorized 
by the employer and required by work duties to be 
present in regulated areas. 

(5) "Clean room" means an uncontaminated room 
having facilities for the storage of employees' street 
clothing and uncontaminated materials and equipment. 

(6) "Certified asbestos supervisor" means an individ- 
ual certified by the department under WAC 296-65- 
012. This person shall be capable of identifying existing 
asbestos hazards in the workplace and have the author- 
ity to take prompt corrective measures to eliminate 
them, as specified in WAC 296-62-202(6). The duties 
of the asbestos supervisor include at least the following: 
Establishing the negative-pressure enclosure, mini-en- 
closure, glove bag, or any other engineering control used 
in an asbestos removal or encapsulation operation; en- 
suring the integrity of the control being used; supervising 
any employee monitoring required by the standard; en- 
suring that all employees involved in removal or 
encapsulation of asbestos wear the appropriate protective 
equipment, are trained in the use of appropriate methods 
of exposure control, and use the hygiene facilities and 
decontamination procedures specified in the standard; 
and ensuring that engineering controls in use are in 
proper operating condition and are functioning properly. 

(7) "Curtained doorway" means overlapping plastic 
sheeting curtains, at least four mils in thickness, con- 
structed and used at entrance and exit of regulated ar- 
eas, and designed to restrict the raovement of air from 
one area to another. 

(8) "Decontamination area" means an enclosed area 
adjacent and connected to the regulated area and con- 
sisting of an equipment room, shower area, and clean 
room, which is used for the decontamination of workers, 
materials, and equipment contaminated with asbestos. 

(9) "Demolition" means the wrecking or taking out of 
any load-supporting structural member and any related 
razing, removing, or stripping of asbestos products. 

(10) "Department" means the department of labor 
and industries. 

(11) "Director" means the director of the department 
of labor and industries or his/her authorized 
representative. 
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(12) "Employee exposure" means that exposure to 
airborne asbestos that would occur if the employee were 
not using respiratory protective equipment. 

(13) "Equipment room" means a contaminated room 
located within the decontamination area that is supplied 
with impermeable bags or containers for the disposal of 
contaminated protective clothing and equipment. 

(14) "Fiber" means a particulate form of asbestos, 
five micrometers or longer, with a length-to-diameter 
ratio of at least three to one. 

(15) "High-efficiency particulate air (HEPA) filter" 
means a filter capable of trapping and retaining at least 
99.97 percent of all monodispersed particles of 0.3 
micrometers mean aerodynamic diameter or larger. 

(16) "Owner" means the person who owns any public 
or private building, structure, facility, or mechanical 
system, or the remnants thereof, or the agent of such 
person, but does not include individuals who work on as- 
bestos projects in their own single-family residences, no 
part of which is used for commercial purposes. 

(17) "Regulated area" means an area established by 
the employer to demarcate areas where airborne con- 
centrations of asbestos exceed, or can reasonably be ex- 
pected to exceed, the permissible exposure limits. The 
regulated area may take the form of (a) a temporary 
enclosure, as required by WAC 296-62-07711, or (b) 
an area demarcated in any manner that minimizes the 
number of employees exposed to asbestos. 

(18) "Removal" means the taking out or stripping of 
asbestos or materials containing asbestos. 

(19) "Renovation" means the modifying of any exist- 
ing structure, or portion thereof, where exposure to air- 
borne asbestos may result. 

(20) "Repair" means overhauling, rebuilding, recon- 
structing, or reconditioning of structure or substrates 
where asbestos is present. 

(21) "Structural member" means any load—supporting 
or nonload-supporting member of a facility such as 
beams, walls, and ceilings. 

[Statutory Authority: Chapter 49.17 RCW. 89-21-018 (Order 89— 
10), $ 296—62-07703, filed 10/10/89, effective 11/24/89; 89-1 1-035 
(Order 89-03), 8 296-62-07703, filed 5/15/89, effective 6/30/89; 
87—24—051 (Order 87-24), $ 296—62-07703, filed 11/30/87. Statutory 


Authority: RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87— 
06), 8 296-62-07703, filed 4/27/87.] 


WAC 296-62-07705  Permissible exposure limits 
(PEL) (1) Time weighted average (TWA): The em- 
ployer shall ensure that no employee is exposed to an 
airborne concentration of asbestos in excess of 0.2 fiber 
per cubic centimeter (0.2 f/cc) of air as an eight-hour 
time-weighted average (TWA) as determined by the 
method prescribed in WAC 296-62-07735, Appendix A, 
or by an equivalent method recognized by the 
department. 

(2) Excursion limit. The employer shall ensure that no 
employee is exposed to an airborne concentration of as- 
bestos in excess of 1.0 fiber per cubic centimeter of air 
(1 f/cc) as averaged over a sampling period of fifteen 
minutes. | 


[Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89— 
03), 8 296-62-07705, filed 5/15/89, effective 6/30/89; 87-24-051 
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(Order 87—24), $ 296—62—07705, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296- 
62-07705, filed 4/27/87.] 


WAC 296-62-07706 Communication among em- 
ployers. On multi-employer worksites, an employer per- 
forming asbestos work requiring the establishment of a 
regulated area shall inform other employers on the site 
of the nature of the employer's work with asbestos and 
of the existence of and requirements pertaining to regu- 
lated areas. 

Note: Notified employers shall ensure their employees are informed 
and trained as required by the hazard communication stan- 
dard, WAC 296—62—054 through 296—62-05427. 


[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), $ 296-62-07706, filed 11/30/87.] 


WAC 296-62-07707 Identification. (1) Before au- 
thorizing or allowing any construction, renovation, re- 
modeling, maintenance, repair, or demolition project, an 
owner or owner's agent shall perform, or cause to be 
performed, a good faith inspection to determine whether 
materials to be worked on or removed contain asbestos. 
The inspection shall be documented by a written report 
maintained on file and made available upon request to 
the director. 


Note: Such good faith inspection is not required if the owner or 
owner's agent is reasonably certain that asbestos will not be 
disturbed by the project or the owner or owner's agent assumes 
that the suspect material contains asbestos and handles the 
material in accordance with WAC 296-62-077 through 296— 
62-07753. 


(2) The owner or owner's agent shail make available, 
to any contractor submitting a bid to undertake any 
construction, renovation, remodeling, maintenance, re- 
pair, or demolition project, the written statement either 
of the reasonable certainty of nondisturbance of asbestos 
or of assumption of the presence of asbestos. 

(3) Any owner or owner's agent who fails to comply 
with subsections (1) and (2) of this section shall be sub- 
ject to a mandatory fine of not less than two hundred 
fifty dollars for each violation. Each day the violation 
continues shall be considered a separate violation. In ad- 
dition, any construction, renovation, remodeling, mainte- 
nance, repair, or demolition which was started without 
meeting the requirements of this section shall be halted 
immediately and cannot be resumed before meeting such 
requirements. 

(4) No contractor may commence any construction, 
renovation, remodeling, maintenance, repair, or demoli- 
tion project without receiving a copy of the written re- 
sponse or statement required by subsection (2) of this 
section. Any contractor who begins any project without 
the copy of the written report or statement shall be sub- 
ject to a mandatory fine of not less than two hundred 
fifty dollars per day. Each day the violation continues 
shall be considered a separate violation. 


[Statutory Authority: Chapter 49.17 RCW. 89-21-018 (Order 89- 
10), § 296-62-07707, filed 10/10/89, effective 11/24/89; 87-24-051 
(Order 87—24), $ 296—62-07707, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296— 
62-07707, filed 4/27/87.] 
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WAC 296-62-07709 Exposure monitoring. (1) 
General. 

(a) Bach employer shall perform monitoring to deter- 
mine accurately the airborne concentrations of asbestos 
to which employees may be exposed. 

(b) Determinations of employee exposure shall be 
made from breathing zone air samples that are repre- 
sentative of the eight-hour TWA and fifteen minute 
short-term exposures of each employee. 

(c) Representative eight-hour TWA employee expos- 
ures shall be determined on the basis of one or more 
samples representing full-shift exposures for each shift 
for each employee in each job classification in each work 
area. 

(d) Representative fifteen minute short term employee 
exposures shall be determined on the basis of one or 
more samples representing fifteen minute exposures as- 
sociated with operations that are most likely to produce 
exposures above the excursion limit for each shift for 
each job classification in each work area. 

(e) Prior to the start of the removal, demolition, or 
renovation project, representative area monitoring shall 
be conducted for later use (see WAC 296-62-07713 
(2)(c)). 

(2) Initial monitoring. 

(a) Each employer who has a workplace or work op- 
eration covered by this standard, except as provided for 
in (b) and (c) of this subsection, shall perform initial 
monitoring of employees who are, or may reasonably be 
expected to be exposed to airborne concentrations at or 
above the action level and/or excursion limit. The initial 
monitoring shall be at the initiation of each asbestos job 
to accurately determine the airborne concentration of 
asbestos to which employees may be exposed. 

(b) Where the employer or his/her representative has 
monitored after December 20, 1985, the monitoring sat- 
isfies all other requirements of this section, and the 
monitoring data was obtained during work operations 
conducted under workplace conditions closely resembling 
the processes, type of material including percentage of 
asbestos, control methods, work practices, and environ- 
mental conditions used and prevailing in the employer's 
current operations, the employer may rely on such ear- 
lier monitoring results to satisfy the requirements of (a) 
of this subsection, except for employees engaged in re- 
moval, demolition, or renovation operations using nega- 
tive-pressure enclosures as required by WAC 296—62— 
07712. 

(c) Where the employer has relied upon objective data 
that demonstrates that asbestos is not capable of being 
released in airborne concentrations at or above the ac- 
tion level and/or excursion limit under those work con- 
ditions of processing, use, or handling expected to have 
the greatest potential for releasing asbestos, then no ini- 
tial monitoring is required. 

(3) Monitoring frequency (periodic monitoring) and 
patterns. After the initial determinations required by 
subsection (2)(a) of this section, samples shall be of such 
frequency and pattern as to represent with reasonable 
accuracy the levels of exposure of the employees. 
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(а) In no case shall sampling be at intervals greater 
than six months for employees whose exposures may 
reasonably be foreseen to exceed the action level and/or 
excursion limit. 

(b) Daily monitoring within regulated areas: The em- 
ployer shall conduct daily monitoring that is representa- 
tive of the exposure of each employee who is assigned to 
work within a regulated area. Exception: When all em- 
ployees within a regulated area are equipped with full 
facepiece supplied—air respirators operated in the pres- 
sure-demand mode equipped with either an auxiliary 
positive pressure self-contained breathing apparatus or a 
HEPA filter, the employer may dispense with the daily 
monitoring required by this subsection. 

(c) Monitoring outside negative—pressure enclosures: 
The employer shall conduct representative area monitor- 
ing of the airborne fiber levels at least every other day at 
the HEPA machine exhaust and entrance to the decon- 
tamination area. 

(4) Changes in monitoring frequency. If either the 
initial or the periodic monitoring required by subsections 
(2) and (3) of this section statistically indicates that 
employee exposures are below the action level and/or 
excursion limit, the employer may discontinue the moni- 
toring for those employees whose exposures are repre- 
sented by such monitoring. 

(5) Additional monitoring. Notwithstanding the pro- 
visions of subsections (2)(b) and (4) of this section, the 
employer shall institute the exposure monitoring re- 
quired under subsections (2)(a) and (3) of this section 
whenever there has been a change in the production, 
process, control equipment, personnel, or work practices 
that may result in new or additional exposures above the 
action level and/or excursion limit, or when the em- 
ployer has any reason to suspect that a change may re- 
sult in new or additional exposures above the action level 
and/or excursion limit. 

(6) Method of monitoring. 

(a) АП samples taken to satisfy the monitoring re- 
quirements of this section shall be personal samples col- 
lected following the procedures specified in WAC 296— 
62-07735, Appendix А. 

(b) Monitoring shall be performed by persons having 
a thorough understanding of monitoring principles and 
procedures and who can demonsirate proficiency in 
sampling techniques. 

(c) All samples taken to satisfy the monitoring re- 
quirements of this section shall be evaluated using the 
WISHA reference method specified in WAC 296-62- 
07735, Appendix A, or an equivalent counting method 
recognized by the department. 

(d) If an equivalent method to the WISHA reference 
method is used, the employer shall ensure that the 
method meets the following criteria: 

(i) Replicate exposure data used to establish equiva- 
lency are collected in side-by-side field and laboratory 
comparisons; 

(ii) The comparison indicates that ninety percent of 
the samples collected in the range 0.1 to 0.4 f/cc have 
an accuracy range of plus or minus twenty-five percent 
of the WISHA reference method results with a ninety— 


[Title 296 WAC—p 1541] 


296-62-07709 


five percent confidence level as demonstrated by a sta- 
tistically valid protocol; and 

(iii) The equivalent method is documented and the 
results of the comparison testing are maintained. 

(e) To satisfy the monitoring requirements of this 
section, employers must use the results of monitoring 
analysis performed by laboratories which have instituted 
quality assurance programs that include the elements as 
prescribed in WAC 296-62-07735, Appendix A. 

(7) Employee notification of monitoring results. 

(a) The employer shall, as soon as possible but no 
later than fifteen working days after the receipt of the 
results of any monitoring performed under the standard, 
notify the affected employees of these results in writing 
either individually or by posting of results in an appro- 
priate location that is accessible to affected employees. 

(b) The written notification required by (a) of this 
subsection shall contain the corrective action being taken 
by the employer to reduce employee exposure to or be- 
low the permissible exposure limits, wherever monitoring 
results indicated that the permissible exposure limits 
have been exceeded. 

(8) Observation of monitoring. 

(a) The employer shall provide affected employees or 
their designated representatives an opportunity to ob- 
serve any monitoring of employee exposure to asbestos 
conducted in accordance with this section. 

(b) When observation of the monitoring of employee 
exposure to asbestos requires entry into an area where 
the use of protective clothing or equipment is required, 
the observer shall be provided with and be required to 
use such clothing and equipment and shall comply with 
all other applicable safety and health procedures. 


[Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89- 
03), $ 296-62-07709, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 296-62-07709, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10—008 (Order 87-06), 8 296- 
62-07709, filed 4/27/87.] 


WAC 296-62-07711 Regulated areas. (1) General. 
The employer shall establish a regulated area in work 
areas where airborne concentrations of asbestos exceed 
or can reasonably be expected to exceed the permissible 
exposure limits prescribed in WAC 296-62-07705. 

(2) Demarcation. The regulated area shall be 
demarcated in any manner that minimizes the number 
of persons within the area and protects persons outside 
the area from exposure to airborne concentrations of as- 
bestos in excess of the permissible exposure limits. 

(3) Access. Access to regulated areas shall be limited 
to authorized persons or to persons authorized by the 
Washington Industrial Safety and Health Act or regula- 
tions issued pursuant thereto. 

(4) Provision of respirators. Each person entering a 
regulated area shall be supplied with and required to use 
a respirator, selected in accordance with WAC 296—62— 
07715. 

(5) Protective clothing. All persons entering a regu- 
lated area shall be supplied with and required to wear 
protective clothing, selected in accordance with WAC 
296-62-07117. 
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(6) Prohibited activities. The employer shall ensure 
that employees do not eat, drink, smoke, chew tobacco 
or gum, or apply cosmetics in the regulated areas. 

(7) Confined space. The employer shall determine if a 
confined space hazard exists and shall take any neces- 
sary precautions in accordance with chapter 296-62 
WAC. 


{Statutory Authority: Chapter 49.17 RCW. 89—11—035 (Order 89— 
03), $ 296-62-07711, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 296—62-07711, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), $ 296- 
62-07711, filed 4/27/87.] 


WAC 296-62-07712 Requirements for asbestos re- 
moval, demolition, and renovation operations. (1) The 
employer, wherever feasible, shall establish negative— 
pressure enclosures having a minimum of one air ex- 
change every fifteen minutes within the enclosure before 
commencing removal, demolition, and renovation opera- 
tions. A sufficient amount of air shall be exhausted to 
create a pressure of —0.02 inches of water within the en- 
closure with respect to the area outside the enclosure. 

(2) The employer shall designate a certified asbestos 
supervisor who shall perform or directly supervise the 
following duties: 

(a) Set up the enclosure; 

(b) Ensure the integrity of the enclosure; 

(c) Control entry to and exit from the enclosure; 

(d) Supervise all employee exposure monitoring re- 
quired by this section; 

(e) Ensure that employees working within the enclo- 
sure wear protective clothing and respirators as required 
by WAC 296-62-07715 and 296-62-07717; 

(f) Ensure that employees are trained in the use of 
engineering controls, work practices, and personal pro- 
tective equipment; 

(g) Ensure that employees use the hygiene facilities 
and observe the decontamination procedures specified in 
WAC 296-62-07719; and 

(h) Ensure that engineering controls including HEPA 
filters are functioning properly. 

(3) In addition to the qualifications specified in WAC 
296—62—07703, the certified asbestos supervisor shall be 
trained in all aspects of asbestos abatement, the contents 
of this standard, the identification of asbestos and their 
removal procedures, and other practices for reducing the 
hazard. Such training shall be obtained in a comprehen- 
sive course conducted by an approved asbestos supervisor 
course as specified in WAC 296-65-007. The certified 
asbestos supervisor shall meet all requirements as speci- 
fied іп WAC 296-65-012. 

(4) Exceptions: 

(a) For small-scale, short-duration operations, such 
as pipe repair, valve replacement, installing electrical 
conduits, installing or removing drywall, roofing, and 
other general building maintenance or renovation, the 
employer is not required to comply with the require- 
ments of WAC 296-62-07712(1). Employers wishing to 
take advantage of the exemption in this subsection shall 
comply with WAC 296—62—07753, Appendix J. 
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(b) A certified asbestos supervisor shall not be re- 
quired for projects consisting of less than 48 square feet 
or 10 lineal feet of asbestos-containing material. 


[Statutory Authority: Chapter 49.17 RCW. 89-21-018 (Order 89— 
10), $ 296-62-07712, filed 10/10/89, effective 11/24/89; 89-11-035 
(Order 89-03), $ 296—-62-07712, filed 5/15/89, effective 6/30/89; 
87-24-051 (Order 87—24), 8 296-62-07712, filed 11/30/87.] 


WAC 296-62-07713 Methods of compliance. (1) 
Engineering controls and work practices. 

(a) The employer shall institute engineering controls 
and work practices to reduce and maintain employee ex- 
posure to or below the permissible exposure limits pre- 
scribed in WAC 296-62-07705, except to the extent 
that such controls are not feasible. Engineering controls 
and work practices include but are not limited to the 
following: 

(i) Local exhaust ventilation equipped with HEPA 
filter dust collection systems; 

(ii) Vacuum cleaners equipped with HEPA filters; 

(iii) Enclosure or isolation of processes producing as- 
bestos dust; 

(iv) Use of wet methods, wetting agents, or removal 
encapsulants to control employee exposures during as- 
bestos handling, mixing, removal, cutting, application, 
and cleanup; 

(v) Prompt disposal of wastes contaminated with as- 
bestos in leak-tight containers; or 

(vi) Use of work practices or other engineering con- 
trols that the director can show to be feasible. 

(b) Wherever the feasible engineering controls and 
work practices that can be instituted are not sufficient to 
reduce employee exposure to or below the permissible 
exposure limits prescribed in WAC 296—62—07705, the 
employer shall use them to reduce employee exposure to 
the lowest levels achievable by these controls and shall 
supplement them by the use of respiratory protection 
that complies with the requirements of WAC 296-62- 
07715. 

(c) For the following operations, wherever feasible 
engineering controls and work practices that can be in- 
stituted are not sufficient to reduce the employee expo- 
sure to or below the permissible exposure limits 
prescribed in WAC 296-62-07705, the employer shall 
use them to reduce employee exposure to or below 0.5 
fiber per cubic centimeter of air (as an eight-hour time- 
weighted average) and shall supplement them by the use 
of any combination of respiratory protection that com- 
plies with the requirements of WAC 296-62-07715, 
work practices and feasible engineering controls that will 
reduce employee exposure to or below the permissible 
exposure limits prescribed in WAC 296-62-07705: 
Coupling cutoff in primary asbestos cement pipe manu- 
facturing; sanding in primary and secondary asbestos 
cement sheet manufacturing; grinding in primary and 
secondary friction product manufacturing; carding and 
spinning in dry textile processes; and grinding and sand- 
ing in primary plastics manufacturing. 

(d) Local exhaust ventilation. Local exhaust ventila- 
tion and dust collection systems shal! be designed, con- 
structed, installed, and maintained in accordance with 
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good practices such as those found in the American Na- 
tional Standard Fundamentals Governing the Design 
and Operation of Local Exhaust Systems, ANSI Z9.2- 
1979. 

(e) Particular tools. All hand-operated and power- 
operated tools which would produce or release fibers of 
asbestos so as to expose employees to levels in excess of 
the exposure limits prescribed in WAC 296-62-07705, 
such as, but not limited to, saws, scorers, abrasive 
wheels, and drills, shall be provided with local exhaust 
ventilation systems which comply with (d) of this sub- 
section. High-speed abrasive disc saws that are not 
equipped with appropriate engineering controls shall not 
be used for work related to asbestos. 

(f) Wet methods. Asbestos shall be handled, mixed, 
applied, removed, cut, scored, or otherwise worked in a 
wet saturated state to prevent the emission of airborne 
fibers unless the usefulness of the product would be di- 
minished thereby. 

(g) Particular products and operations. No asbestos 
cement, mortar, coating, grout, plaster, or similar mate- 
rial containing asbestos shall be removed from bags, 
cartons, or other containers in which they are shipped, 
without being either wetted, enclosed, or ventilated so as 
to prevent effectively the release of airborne fibers of 
asbestos so as to expose employees to levels in excess of 
the permissible exposure limits prescribed іп WAC 296- 
62-07705. 

(h) Compressed air. Compressed air shall not be used 
to remove asbestos or materials containing asbestos un- 
less the compressed air is used in conjunction with an 
enclosed ventilation system designed to capture the dust 
cloud created by the compressed air. 

(2) Clean-up. 

(a) After completion of asbestos removal, demolition, 
and renovation operations, all surfaces in and around the 
work area shall be cleared of any asbestos debris. 

(b) Lock-down. Where asbestos has been removed, 
encapsulant shall be applied to ensure binding of re- 
maining fibers. 

(c) The employer shall demonstrate by monitoring 
that the airborne fiber concentration is below the action 
level; or, at or below the airborne fiber level existing 
prior to the start of the removal, demolition, or renova- 
tion project; whichever level is lower. 

(3) Compliance program. 

(a) Where either the time weighted average and/or 
excursion limit is exceeded, the employer shall establish 
and implement a written program to reduce employee 
exposure to or below the permissible exposure limits by 
means of engineering and work practice controls as re- 
quired by subsection (1) of this section, and by the use 
of respiratory protection where required or permitted 
under this section. 

(b) Such programs shall be reviewed and updated as 
necessary to reflect significant changes in the status of 
the employer's compliance program. 

(c) Written programs shall be submitted upon request 
for examination and copying to the director, affected 
employees and designated employee representatives. 
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(d) The employer shall not use employee rotation as a 
means of compliance. with the permissible exposure lim- 
its specified in WAC 296—62-07705. 


[Statutory Authority: Chapter 49.17 RCW. 90-17-051 (Order 90- 
10), 8 296-62-07713, filed 8/13/90, effective 9/24/90; 89-11-035 
(Order 89—03), 8 296-62-07713, filed 5/15/89, effective 6/30/89; 
87—24—051 (Order 87-24), § 296-62-07713, filed 11/30/87. Statutory 
Authority: RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87— 
06), § 296-62-07713, filed 4/27/87.] 


WAC 296-62-07715 Respiratory protection. (1) 
General. The employer shall provide respirators, and en- 
sure that they are used, where required by WAC 296— 
62-077 through 296-62-07753. Respirators shall be 
used in the following circumstances: 

(a) During the interval necessary to install or imple- 
ment feasible engineering and work practice controls; 

(b) In work operations, such as maintenance and re- 
pair activities, or other activities for which engineering 
and work practice controls are not feasible; 

(c) In work situations where feasible engineering and 
work practice controls are not yet sufficient to reduce 
exposure to or below the permissible exposure limits; 

(d) In emergencies; 

. (e) In all regulated areas; and 

(f) Whenever employee exposure exceeds the permis- 
sible exposure limits. 

(2) Respirator selection. 

(a) Where respirators are required under this section, 
the employer shall select and provide at no cost to the 
employee, the appropriate respirator as specified in Ta- 
ble 1 of this section and shall ensure that the employee 
uses the respirator provided. The employer shall select 
respirators from among those approved as being accept- 
able for protection by the Mine Safety and Health Ad- 
ministration (MSHA) or by the National Institute for 
Occupational Safety and Health (NIOSH) under the 
provisions of 30 CFR Part 11. 

(b) The employer shall provide a powered, air—puri- 
fying respirator in lieu of any negative pressure respira- 
tor specified in Table 1 of this section whenever: 

(i) An employee chooses to use this type of respirator; 
and 

(ii) This respirator will provide adequate protection to 
the employee. 


TABLE 1—RESPIRATORY PROTECTION FOR ASBESTOS 


FIBERS 
Concentration of 
asbestos fibers Required Respirator? 
Not in excess of 2 f/cc. 1. Half-mask, air-purifying 


respirator, other than 
a disposable respirator, 
equipped with high- 
efficiency filters. 


Not in excess of 10 f/cc. 1. Full facepiece air-purifying 
respirator equipped with 
high-efficiency filters. 


Not in excess of 20 f/cc. 1. Any powered air-purifying 
respirator equipped with 
high-efficiency filters. 


2. Any supplied-air respirator 


operated in continuous 
flow mode. 
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Concentration of 


asbestos fibers Required Respirator? 


Not in excess of 200 f/cc. I. Full facepiece supplied—air 
respirator operated in 
pressure demand mode. 


Greater than 200 f/cc 1. Full facepiece supplied—air 

or unknown concentration. respirator operated in 
pressure-demand mode 
equipped with either an 
auxiliary positive pressure 
self-contained breathing 
apparatus or a HEPA 
filter." 


2. Full facepiece positive-pressure 
self-contained breathing 
apparatus (SCBA). 


Note: а. Respirators assigned for higher environmental concentrations may be 

. used at lower concentrations. 

b. A high-efficiency filter means a filter that is capable of trapping and 
retaining at least 99.97 percent of all monodispersed particles of 0.3 
micrometers mean aerodynamic diameter or larger. 

с. See subsection (5)(c) of this section for fit testing requirements. 


(3) Special respiratory protection requirements. Un- 
less specifically identified in this subsection, respirator 
selection for asbestos removal, demolition, and renova- 
tion operations shall be in accordance with Table 1 of 
subsection (2) of this section. The employer shall provide 
and require to be worn, at no cost to the employee, a full 
facepiece supplied—air respirator operated in the pressure 
demand mode equipped with either an auxiliary positive 
pressure self-contained breathing apparatus or a HEPA 
filter to employees engaged in the following asbestos 
operations: | 

(a) Inside negative pressure enclosures used for re- 
moval, demolition, and renovation of friable asbestos 
from walls, ceilings, vessels, ventilation ducts, elevator 
shafts, and other structural members, but does not in- 
clude pipes or piping systems; or 

(b) Any dry removal of asbestos. 

(4) Respirator program. 

(a) Where respiratory protection is required, the em- 
ployer shall institute a respirator program in accordance 
with WAC 296—62—071. 

(b) The employer shall permit each employee who 
uses a filter respirator to change the filter elements 
whenever an increase in breathing resistance is detected 
and shall maintain an adequate supply of filter elements 
for this purpose. 

(c) Employees who wear respirators shall be permitted 
to leave work areas to wash their faces and respirator 
facepieces whenever necessary to prevent skin irritation 
associated with respirator use. 

(d) No employee shall be assigned to tasks requiring 
the use of respirators if, based upon his or her most re- 
cent examination, an examining physician determines 
that the employee will be unable to function normally 
wearing a respirator, or that the safety or health of the 
employee or other employees will be impaired by the use 
of a respirator. Such employee shall be assigned to an- 
other job or given the opportunity to transfer to a dif- 
ferent position whose duties he or she is able to perform 
with the same employer, in the same geographical area 
and with the same seniority, status, and rate of pay the 


(1990 Ed.) 


Occupational Health Standards 


employee had just prior to such transfer, if such a dif- 
ferent position is available. 

(5) Respirator fit testing. 

(a) The employer shall ensure that the respirator is- 
sued to the employee exhibits the least possible facepiece 
leakage and that the respirator is fitted properly. 

(b) For each employee wearing negative pressure res- 
pirators, employers shall perform either quantitative or 
qualitative face fit tests at the time of initial fitting and 
at least every six months thereafter. The qualitative fit 
tests may be used only for testing the fit of half-mask 
respirators to be worn in concentrations of asbestos not 
in excess of 2 f/cc, and shall be conducted in accordance 
with WAC 296-62—07739, Appendix C. The tests shall 
be used to select facepieces that provide the required 
protection as prescribed in Table 1 of this section. 

(c) Any supplied-air respirator facepiece equipped 

with a back-up HEPA filter shall be quantitatively fit 
tested with the air supply disconnected at the time of 
initial fitting and at least every six months thereafter. 
The quantitative fit tests shall be conducted using the 
procedures described in WAC 296—62-07739(2), Ap- 
pendix C, for negative pressure respirators. 
[Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89— 
03), $ 296-62-07715, filed 5/15/89, effective 6/30/89; 87—24—051 
(Order 87—24), $ 296-62-07715, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), § 296— 
62-07715, filed 4/27/87.] 


WAC 296-62-07717 Protective work clothing and 
equipment. (1) Provision and use. If an employee is ex- 
posed to asbestos above the permissible exposure limits, 
or where the possibility of eye irritation exists, the em- 
ployer shall provide at no cost to the employee and en- 
sure that the employee uses appropriate protective work 
clothing and equipment such as, but not limited to: 

(a) Coveralls or similar full-body work clothing; 

(b) Gloves, head coverings, and foot coverings; and 

(c) Face shields, vented goggles, or other appropriate 
protective equipment which complies with WAC 296- 
24-07801. 

(2) Removal and storage. 

(a) The employer shail ensure that employees remove 
work clothing contaminated with asbestos only in change 
rooms provided in accordance with WAC 296-62- 
07719(1). ` 

(b) The employer shall ensure that no employee takes 
contaminated work clothing out of the change room, ex- 
cept those employees authorized to do so for the purpose 
of laundering, maintenance, or disposal. 

(c) Contaminated work clothing shall be placed and 
stored in closed containers which prevent dispersion of 
the asbestos outside the container. 

(d) Containers of contaminated protective devices or 
work clothing which are to be taken out of change rooms 
or the workplace for cleaning, maintenance, or disposal, 
shall bear labels in accordance with WAC 296—62— 
07721(2). i 

(3) Cleaning and replacement. 

(a) The employer shall clean, launder, repair, or re- 
place protective clothing and equipment required by this 
paragraph to maintain their effectiveness. The employer 
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shall provide clean protective clothing and equipment at 
least weekly to each affected employee. 

(b) The employer shall prohibit the removal of asbes- 
tos from protective clothing and equipment by blowing 
or shaking. 

(c) Laundering of contaminated clothing shall be done 
so as to prevent the release of airborne fibers of asbestos 
in excess of the permissible exposure limits prescribed in 
WAC 296-62-07705. 

(d) Any employer who gives contaminated clothing to 
another person for laundering shall inform such person 
of the requirement in (c) of this subsection to effectively 
prevent the release of airborne fibers of asbestos in ex- 
cess of the permissible exposure limits. 

(e) The employer shall inform any person who laun- 
ders or cleans protective clothing or equipment contami- 
nated with asbestos of the potentially harmful effects of 
exposure to asbestos. 

(f) Contaminated clothing shall be transported in 
sealed impermeable bags, or other closed, impermeable 
containers, and labeled in accordance with WAC 296- 
62-07121. 

(4) Protective clothing for removal, demolition, and 
renovation operations. 

(a) The competent person shall periodically examine 
worksuits worn by employees for rips or tears that may 
occur during performance of work. 

(b) When rips or tears are detected while an employee 
is working within a negative—pressure enclosure, rips and 
tears shall be immediately mended, or the worksuit shall 
be immediately replaced. 

[Statutory Authority: Chapter 49.17 RCW. 89—11-035 (Order 89— 
03), 8 296-62-07717, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 296-62-07717, filed 11/30/87. Statutory Authority: 


RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296- 
62-07717, filed 4/27/87.) 


WAC 296-62-07719 Hygiene facilities and prac- 
tices. (1) Change rooms. 

(a) The employer shall provide clean change rooms 
for employees required to work in regulated areas or re- 
quired by WAC 296-62-07717(1) to wear protective 
clothing. 

Exception: In lieu of the change area requirement specified in this 
subsection, the employer may permit employees in small- 
scale, short-duration operations, as described in WAC 
296-62-07712(4), to clean their protective clothing with 


a portable HEPA-equipped vacuum before such employ- 
ees leave the area where maintenance was performed. 


(b) The employer shall ensure that change rooms are 
in accordance with WAC 296—24—120, and are equipped 
with two separate lockers or storage facilities, so sepa- 
rated as to prevent contamination of the employee's 
street clothes from his/her protective work clothing and 
equipment. 

(2) Showers. 

(a) The employer shall ensure that employees who 
work in negative pressure enclosures required by WAC 
296-62-07712, or who work in areas where their air- 
borne exposure is above the permissible exposure limits 
prescribed in WAC 296-62-07705, shower at the end of 
the work shift. 
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(b) The employer shall provide shower facilities which 
comply with WAC 296—24—12009(3). 

(c) The employer shall ensure that employees who are 
required to shower pursuant to (a) of this subsection do 
not leave the workplace wearing any clothing or equip- 
ment worn during the work shift. 

(3) Special requirements for removal, demolition, and 
renovation operations. 

(a) Decontamination area. Except for small-scale, 
short-duration operations, as described in WAC 296- 
62-07753 Appendix J, the employer shall establish a 
decontamination area that is adjacent and connected to 
the regulated area for the decontamination of employees 
contaminated with asbestos. The decontamination area 
shall consist of an equipment room, shower area, and 
clean room in series. The employer shall ensure that 
employees enter and exit the regulated area through the 
decontamination area. 

(b) Clean room. The clean room shall be equipped 
with a locker or appropriate storage container for each 
employee's use. 

(c) Shower area. Where feasible, shower facilities 
shall be provided which comply with WAC 296~24— 
12009(3). The showers shall be contiguous both to the 
equipment room and the clean change room, unless the 
employer can demonstrate that this location is not feasi- 
ble. Where the employer can demonstrate that it is not 
feasible to locate the shower between the equipment 
room and the clean change room, the employer shall en- 
sure that employees: 

(i Remove asbestos contamination from their 
worksuits using a НЕРА vacuum before proceeding to a 
shower that is not contiguous to the work area; or 

(и) Remove their contaminated worksuits, don clean 
worksuits, and proceed to a shower that is not contigu- 
ous to the work area. 

(d) Equipment room. The equipment room shall be 
supplied with impermeable, labeled bags and containers 
for the containment and disposal of contaminated pro- 
tective clothing and equipment. 

(e) Decontamination area entry procedures. 

(i) The employer shall ensure that employees: 

(A) Enter the decontamination area through the clean 
room; 

(B) Remove and deposit street clothing within a 
locker provided for their use; and 

(C) Put on protective clothing and respiratory protec- 
tion before leaving the clean room. 

(ii) Before entering the enclosure, the employer shall 
ensure that employees pass through the equipment room. 

(f) Decontamination area exit procedures. 

(i) Before leaving the regulated area, the employer 
shall ensure that employees remove all gross contamina- 
tion and debris from their protective clothing. 

(ii) The employer shall ensure that employees remove 
their protective clothing in the equipment room and de- 
posit the clothing in labeled impermeable bags or 
containers. 

(iii) The employer shall ensure that employees do not 
remove their respirators in the equipment room. 
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(iv) The employer shall ensure that employees shower 
prior to entering the clean room. When taking a shower, 
employees shall be fully wetted, including the face and 
hair, prior to removing their respirators. 

(v) The employer shall ensure that, after showering, 
employees enter the clean room before changing into 
street clothes. 

(g) Decontamination area for personnel shall not be 
used for the transportation of asbestos debris. 

(h) Waste load—out procedure. The waste load—out 
area as required by WAC 296—62-07723(7) shall be 
used as an area for final preparation and external de- 
contamination of waste containers, as a short term stor- 
age area for bagged waste, and as a port for transporting 
waste. 

The employer shall ensure waste containers be free of 
all gross contaminated material before removal from the 
negative-pressure enclosure. Gross contamination shall 
be wiped, scraped off, or washed off containers before 
they are placed into a two chamber air lock which is ad- 
jacent to the negative-pressure enclosure. In the first 
chamber, the exterior of the waste container shall be de- - 
contaminated or placed within a second waste container, 
and then it shall be moved into the second chamber of 
the air lock for temporary storage or transferred outside 
of the regulated area. The second waste container shall 
not be reused unless thoroughly decontaminated. 

(4) Lunchrooms. 

(a) The employer shall provide lunchroom facilities 
for employees who work in areas where their airborne 
exposure is above the time weighted average and/or ex- 
cursion limit. 

(b) The employer shall ensure that lunchroom facili- 
ties have a positive pressure, filtered air supply, and are 
readily accessible to employees. 

(c) The employer shall ensure that employees who 
work in areas where their airborne exposure is above the 
time weighted average and/or excursion limit, wash 
their hands and faces prior to eating, drinking, or 
smoking. 

(d) The employer shall ensure that employees do not 
enter lunchroom facilities with protective work clothing 
or equipment unless surface asbestos fibers have been 
removed from the clothing or equipment by vacuuming 
or other method that removes dust without causing the 
asbestos to become airborne. 

[Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89- 
03), 8 296-62-07719, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 296—62—07719, filed 11/30/87. Statutory Authority: 


RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296- 
62-07719, filed 4/27/87.] 


WAC 296-62-07721 Communication of hazards to 
employees, (1) Upon written or oral request, a copy of 
the written report required in WAC 296-62-07707 and 
296-65-020 shall be given to the collective bargaining 
representatives or employee representatives of any em- 
ployee who may be exposed to any asbestos or asbestos— 
containing material. À copy of the written report shall 
be posted conspicuously at the location where employees 
report to work. 

(2) Warning signs. 
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(a) Warning signs shall be provided and displayed at 
each regulated area. In addition, warning signs shall be 
posted at all approaches to regulated areas so that an 
employee may read the signs and take necessary protec- 
tive steps before entering the area. 

(b) The warning signs required by (a) of this ТРУ 
tion shall bear the following information: 


DANGER 
| ASBESTOS 
CANCER AND LUNG DISEASE HAZARD 
AUTHORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE CLOTHING ARE REQUIRED 
IN THIS AREA 


(3) Warning labels. 

(a) Warning labels shall be affixed to all products 
containing asbestos including raw materials, mixtures, 
scrap, waste, debris, and other products containing as- 
bestos fibers, and to their containers including waste 
containers. Where feasible, installed asbestos products 
shall contain a visible label. 

(b) Labels shall be printed in large, bold letters on a 
contrasting background. 

(c) The labels shall comply with the requirements of 
WAC 296-62-05411, and shall include the following 
information: 


DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND LUNG DISEASE HAZARD 
AVOID BREATHING AIRBORNE ASBESTOS FIBERS 


(d) Where minerals to be labeled are only tremolite, 
anthophyllite, or actinolite, the employer may replace 
the term "asbestos" with the appropriate mineral name. 

(4) Material safety data sheets. Employers who are 
manufacturers or importers of asbestos, or asbestos pro- 
ducts shall comply with the requirements regarding de- 
velopment of material safety data sheets as specified in 
WAC 296-62-05413, except as provided by subsection 
(5) of this section. 

(5) The provisions for labels required by subsection 
(3) of this section or for material safety data sheets re- 
quired by subsection (4) of this section do not apply 
where: 

(a) Asbestos fibers have been modified by a bonding 
agent, coating, binder, or other material, provided that 
the manufacturer can demonstrate that during any rea- 
sonably foreseeable use, handling, storage, disposal, pro- 
cessing, or transportation, no airborne concentrations of 
fibers of asbestos in excess of the action level and/or ex- 
cursion limit will be released; or 

(b) Asbestos is present in a product in concentrations 
less than 0.1 percent by weight. 

(6) Employee information and training. 

(a) The employer shall institute a training program 
for all employees who are exposed to airborne concen- 
trations of asbestos at or above the action level and/or 
excursion limit and ensure their participation in the 
program. 
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(b) Training shall be provided prior to or at the time 
of initial assignment, unless the employee has received 
equivalent training within the previous twelve months, 
and at least annually thereafter. 

(c) The training program shall be conducted in a 
manner which the employee is able to understand. The 
employer shall ensure that each employee is informed of 
the following: 

(i) The health effects associated with asbestos; 

(ii) The relationship between smoking and exposure to 
asbestos in producing lung cancer; 

(iii) Methods of recognizing asbestos and the quan- 
tity, location, manner of use, release, and storage of as- 
bestos and the specific nature of operations which could 
result in exposure to asbestos; 

(iv) The engineering controls and work practices asso- 
ciated with the employee's job assignment; 

(v) The specific procedures implemented to protect 
employees from exposure to asbestos such as appropriate 
work practices, housekeeping procedures, hygiene facili- 
ties, decontamination procedures, emergency and clean- 
up procedures, personal protective equipment to be used, 
and waste disposal procedures, and any necessary in- 
structions in the use of these controls and procedures; 

(vi) The purpose, proper use, and limitations of res- 
pirators and protective clothing; 

(vii) The purpose and a description of the medical 
surveillance program required by WAC 296-62-07725; 
and 

(viii) The content of this standard, including 
appendices. 

(d) Access to information and training materials. 

(i) The employer shall make a copy of this standard 
and its appendices readily available without cost to all 
affected employees. 

(ii) The employer shall provide, upon request, all ma- 
terials relating to the employee information and training 
program to the director. 

(7) Certification. 

(a) All individuals working or supervising asbestos 
projects, as defined in WAC 296—65-003(4) shall be 
certified as required by WAC 296-65-010, 296-65-012, 
and 296—65—030. 

(b) In cases excepted under WAC 296-65-030 (2) 
and (3), all employees shall be trained according to sub- 
section (6) of this section, regardless of their exposure 
levels. 


[Statutory Authority: Chapter 49.17 RCW. 89-21-018 (Order 89— 
10), 8 296-62-07721, filed 10/10/89, effective 11/24/89; 89-11-035 
(Order 89-03), $ 296-62-07721, filed 5/15/89, effective 6/30/89; 
87-24-051 (Order 87—24), $ 296-62-07721, filed 11/30/87. Statutory 
Authority: RCW 49.17.050(2) and 49.17.040. 8710-008 (Order 87— 
06), $ 296-62-07721, filed 4/27/87.] 


WAC 296-62-07723 Housekeeping. (1) All surfaces 
shall be maintained as free as practicable of accumula- 
tions of dusts and waste containing asbestos. 

(2) All spills and sudden releases of material contain- 
ing asbestos shall be cleaned up as soon as possible. 

(3) Surfaces contaminated with asbestos may not be 
cleaned by the use of compressed air. 
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(4) Vacuuming. HEPA-filtered vacuuming equipment 
shall be used for vacuuming. The equipment shall be 
used and emptied in a manner which minimizes the re- 
entry of asbestos into the workplace. 

(5) Shoveling, dry sweeping, and dry clean-up of as- 
bestos may be used only where vacuuming and/or wet 
cleaning are not feasible. 

(6) Waste disposal. Waste, scrap, debris, bags, con- 
tainers, equipment, and clothing contaminated with as- 
bestos consigned for disposal, shall be collected and 
disposed of in sealed impermeable bags, or other closed, 
impermeable containers. To avoid breakage, bags shall 
be at least six mils in thickness and shall not be dragged 
or slid across rough or abrasive surfaces. 

(7) Waste removal. Whenever a negative-pressure 
enclosure is required by WAC 296-62-07712, the em- 
ployer wherever feasible, shall establish a waste-load— 
out area that is adjacent and connected to the negative— 
pressure enclosure, constructed of a two chamber air 
lock, for the decontamination and removal of asbestos 
debris. 

(8) Deterioration. Asbestos and asbestos containing 
material which has become damaged or deteriorated 
shall be repaired, enclosed, encapsulated, or removed. 


[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87— 
24), $ 296-62-07723, filed 11/30/87. Statutory Authority: RCW 
49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), $ 296-62- 
07723, filed 4/27/87.] 


WAC 296-62-07725 Medical surveillance. (1) 
General. 

(a) Employees covered. The employer shall institute a 
medical surveillance program for all employees who are 
or will be exposed to airborne concentrations of fibers of 
asbestos at or above the action level and/or excursion 
limit. Exception. Employers in the construction industry 
shall institute a medical surveillance program for all 
employees engaged in work involving levels of asbestos 
at or above the action level for thirty or more days per 
year, or who are required by this section to wear nega- 
tive—pressure respirators. 

(b) Examination by a physician. 

(i) The employer shall ensure that all medical exami- 
nations and procedures are performed by or under the 
supervision of a licensed physician, and shall be provided 
without cost to the employee and at a reasonable time 
and place. 

(ii) Persons other than licensed physicians, who ad- 
minister the pulmonary function testing required by this 
section, shall complete a training course in spirometry 
sponsored by an appropriate academic or professional 
institution. 

(2) Preplacement examinations. 

(a) Except as provided by WAC 296-62-07725 
(1)(a), before an employee is assigned to an occupation 
exposed to airborne concentrations of asbestos, a pre- 
placement medical examination shall be provided or 
made available by the employer. Examinations adminis- 
tered using the thirty or more days per year criteria of 
WAC 296-62-07725 (1)(a) shall be given within ten 
working days following the thirtieth day of exposure. 
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Examinations must be given prior to assignment of em- 
ployees to areas where negative—pressure respirators are 
worn. 

(b) All examinations shall include, as a minimum, a 
medical and work history: A complete physical exami- 
nation of all systems with special emphasis on the pul- 
monary, cardiovascular, and gastrointestinal systems; 
completion of the respiratory disease standardized ques- 
tionnaire in WAC 296-62-07741, Appendix D, Part 1; а 
chest roentgenogram (posterior-anterior 14x17 inches); 
pulmonary function tests to include forced vital capacity 
(FVC) and forced expiratory volume at 1 second 
(ЕБУ |); and any additional tests deemed appropriate 
by the examining physician. Interpretation and classifi- 
cation of chest roentgenograms shall be conducted in 
accordance with WAC 296-62-07743, Appendix E. 

(3) Periodic examinations. 

(a) Periodic medical examinations shall be made 
available annually. 

(b) The scope of the medical examination shall be in 
conformance with the protocol established in subsection 
(2)(b) of this section, except that the frequency of chest 
roentgenograms shall be conducted in accordance with 
Table 2 of this section, and the abbreviated standardized 
questionnaire contained іп WAC 296-62-07741, Ap- 
pendix D, Part 2, shall be administered to the employee. 


TABLE 2—FREQUENCY OF CHEST ROENTGENOGRAMS 


Years since first exposure Age of employee 


15 to 35 354 to 45 45+ 
OO 102 Lc oem. Every 5 years Every 5 years Every 5 years. 
DO «Eee d Every 5 years Every 2 years Every 1 year. 


(c) If the examining physician determines that any of 
the examinations should be provided more frequently 
than specified, the employer shall provide such examina- 
tions to affected employees at the frequencies specified 
by the physician. 

(4) Termination of employment examinations. 

(a) The employer shall provide, or make available, a 
termination of employment medical examination for any 
employee who has been exposed to airborne concentra- 
tions of fibers of asbestos at or above the action level 
and/or excursion limit. 

(b) The medical examination shall be in accordance 
with the requirements of the periodic examinations stip- 
ulated in subsection (3) of this section, and shall be 
given within thirty calendar days before or after the date 
of termination of employment. 

(5) Recent examinations. No medical examination is 
required of any employee, if adequate records show that 
the employee has been examined in accordance with 
subsection (2), (3), or (4) of this section within the past 
one-year period. 

(6) Information provided to the physician. The em- 
ployer shall provide the following information to the ex- 
amining physician: 

(a) A copy of this standard and Appendices D, E, and 
Н of WAC 296—62-07741, 296-62-07743, and 296—62— 
07749 respectively. 
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(b) A description of the affected employee's duties as 
they relate to the employee's exposure. 

(c) The employee's representative exposure level or 
anticipated exposure level. 

(d) A description of any personal protective and re- 
spiratory equipment used or to be used. 

(e) Information from previous medical examinations 
of the affected employee that is not otherwise available 
to the examining physician. 

(7) Physician's written opinion. 

(a) The employer shall obtain a written signed opinion 
from the examining physician. This written opinion shall 
contain the results of the medical examination and shall 
include: 

(i) The physician's opinion as to whether the employee 
has any detected medical conditions that would place the 
employee at an increased risk of material health impair- 
ment from exposure to asbestos; 

(ii) Any recommended limitations on the employee or 
upon the use of personal protective equipment such as 
clothing or respirators; and 

(iii) A statement that the employee has been informed 
by the physician of the results of the medical examina- 
tion and of any medical conditions resulting from asbes- 
tos exposure that require further explanation or 
treatment. 

(b) The employer shall instruct the physician not to 
reveal in the written opinion given to the employer spe- 
cific findings or diagnoses unrelated to occupational ex- 
posure to asbestos. 

(c) The employer shall provide a copy of the physi- 
cian's written opinion to the affected employee within 
thirty days from its receipt. 

{Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89- 
03), $ 296-62-07725, filed 5/15/89, effective 6/30/89; 87—24—051 
(Order 87—24), § 296—62-07725, filed 11/30/87. Statutory Authority: 


RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), $ 296- 
62-07725, filed 4/27/87.) 


WAC 296-62-07727  Recordkeeping. (1) Exposure 
measurements. 

(a) The employer shall keep an accurate record of all 
measurements taken to monitor employee exposure to 
asbestos as prescribed in WAC 296—62—07709. 

(b) This record shall include at least the following 
information: 

(i) Name of employer; 

(ii) Name of person conducting monitoring; 

(iii) The date of measurement; 

(iv) Address of operation or activity; 

(v) Description of the operation or activity involving 
exposure to asbestos that is being monitored; 

(vi) Personal or area sample; 

(vii) Name, Social Security number, and exposure 
level of the employees whose exposures are represented; 

(viii) Type of protective devices worn, if any; 

(ix) Pump calibration date and flow rate; 

(x) Total volume of air sampled; 

(xi) Name and address of analytical laboratory; 

(xii) Number, duration, and results (f/cc) of samples 
taken; 

(xiii) Date of analysis; and 
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(xiv) Sampling and analytical methods used and evi- 
dence of their accuracy. 

(c) The employer shall maintain this record for the 
duration of employment plus thirty years, in accordance 
with WAC 296—62-052. 

(2) Objective data for exempted operations. 

(a) Where the processing, use, or handling of products 
made from or containing asbestos is exempted from 
other requirements of this section under WAC 296-62— 
07709 (2)(c), the employer shall establish and maintain 
an accurate record of objective data reasonably relied 
upon in support of the exemption. 

(b) The record shall include at least the following: 

(i) The product qualifying for exemption; 

(ii) The source of the objective data; 

(iii) The testing protocol, results of testing, and/or 
analysis of the material for the release of asbestos; 

(iv) A description of the operation exempted and how 
the data support the exemption; and 

(v) Other data relevant to the operations, materials, 
processing, or employee exposures covered by the 
exemption. 

(c) The employer shall maintain this record for the 
duration of the employer's reliance upon such objective 
data. 

Note: The employer may utilize the services of competent organiza- 


tions such as industry trade associations and employee associa- 
tions to maintain the records required by this section, 


(3) Medical surveillance. 

(a) The employer shall establish and maintain an ac- 
curate record for each employee subject to medical sur- 
veillance by WAC 296-62-07725 (1)(a), in accordance 
with WAC 296-62-052. 

(b) The record shall include at least the following 
information: 

(i) The name and Social Security number of the 
employee; 

(ii) Physician's written opinions; 

(iii) Any employee medical complaints related to ex- 
posure to asbestos; 

(iv) A copy of the information provided to the physi- 
cian as required by WAC 296-62-07725(6); and 

(v) A copy of the employee's medical examination re- 
sults, including the medical history, questionnaire re- 
sponses, results of any tests, and physicians 
recommendations. 

(c) The employer shall ensure that this record is 
maintained for the duration of employment plus thirty 
years, in accordance with WAC 296—62—052. 

(4) Training. The employer shall maintain all em- 
ployee training records for one year beyond the last date 
of employment of that employee. 

(5) Availability. 

(a) The employer, upon written request, shall make all 
records required to be maintained by this section avail- 
able to the director for examination and copying. 

(b) The employer, upon request, shall make any expo- 
sure records required by subsection (1) of this section 
available for examination and copying to affected em- 
ployees, former employees, designated representatives, 
and the director, in accordance with WAC 296—62— 
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05201 through 296-62-05209 and 296-62-05213 
through 296—-62—05217. 

(c) The employer, upon request, shall make employee 
medical records required by subsection (2) of this sec- 
tion available for examination and copying to the subject 
employee, to anyone having the specific written consent 
of the subject employee, and the director, in accordance 
with WAC 296—62—052. 

(6) Transfer of records. 

(a) The employer shall comply with the requirements 
concerning transfer of records set forth in WAC 296- 
62-05215. 

(b) Whenever the employer ceases to do business and 
there is no successor employer to receive and retain the 
records for the prescribed period, the employer shall no- 
tify the director at least ninety days prior to disposal of 
records and, upon request, transmit them to the director. 
[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), $ 296-62-07727, filed 11/30/87. Statutory Authority: RCW 


49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), $ 296-62- 
07721, filed 4/27/87.) 


WAC 296-62-07731 Dates. (1) The requirements 
of the asbestos standard issued in May 1973, as 
amended, and published in WAC 296-62—07517, remain 
in effect until compliance is achieved with the parallel 
provisions of WAC 296—62-077 through 296—62-07753. 

(2) Start-up dates. All obligations of WAC 296-62 
077 through 296-62-07753 commence on the effective 
date except as follows: 

(a) Hygiene and lunchroom facilities. Changerooms, 
showers, lavatories, and lunchroom facilities shall be 
constructed and in use no later than July 20, 1987. 
However, if as part of the compliance plan for a fixed 
facility as opposed to mobile or construction type activi- 
ties it is predicted by an independent engineering firm 
that engineering controls and work practices will reduce 
exposures below the time weighted average and/or ex- 
cursion limit by July 20, 1988, for affected employees, 
then such facilities need not be completed until one year 
after the engineering controls are completed, if such 
controls have not in fact succeeded in reducing exposure 
to below the permissible exposure limits. 

(b) Compliance program. Written compliance pro- 
grams required by WAC 296—62-07713(2) as a result of 
initial monitoring shall be completed and available for 
inspection and copying as soon as possible but no later 
than July 20, 1987. 

(c) Methods of compliance. The engineering and work 
practice controls as required by WAC 296-62-07713(1) 
shall be implemented as soon as possible but no later 
than July 20, 1988. 

[Statutory Authority: Chapter 49.17 RCW. 89-11—035 (Order 89— 
03), 8 296-62-07731, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87-24), 8 296-62-07731, filed 11/30/87. Statutory Authority: 


RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), $ 296- 
62-07731, filed 4/27/87.] 


WAC 296-62-07733 Appendices. (1) The following 
appendices to this chapter are mandatory. 

(a) WAC 296-62-07735, Appendix A—WISHA ref- 
erence method— Mandatory. 
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(b) WAC 296-62-07739, Appendix C—Qualitative 
and quantitative fit testing procedures— Mandatory. 

(c) WAC 296-62-07741, Appendix D—Medical 
questionnaires—Mandatory. 

(d) WAC 296—62-07743, Appendix E—Interpreta- 
tion and classification of chest roentgenograms— 
Mandatory. 

(2) The following appendices to this section are infor- 
mational and are not intended to create any additional 
obligations not otherwise imposed or to detract from any 
existing obligations. 

(а) WAC 296-62-07737, Appendix B—Detailed pro- 
cedure for asbestos sampling and  analysis— 
Nonmandatory. 

(b) WAC 296—62-07745, Appendix F—Work prac- 
tices and engineering controls for automotive brake re- 
pair operations—Nonmandatory. 

(с) WAC 296—62-07747, Appendix G—Substance 
technical information for asbestos—Nonmandatory. 

(d) WAC 296—62-07749, Appendix H—Medical sur- 
veillance guidelines for asbestos—Nonmandatory. 

(е) WAC 296-62-07751, Appendix I—Work prac- 
tices and engineering controls for major asbestos re- 
moval, renovation, and demolition operations— 
Nonmandatory. 

(f) WAC 296-62-07753, Appendix J—Work prac- 
tices and engineering controls for small-scale, short— 
duration asbestos renovation and maintenance activi- 
ties—Nonmandatory. 


[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), § 296-62-07733, filed 11/30/87. Statutory Authority: RCW 
49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), 8 296-62- 
07733, filed 4/27/87.] 


WAC 296-62-07735 Appendix A--WISHA refer- 
ence method—-Mandatory. This mandatory appendix 
specifies the procedure for analyzing air samples for as- 
bestos and specifies quality control procedures that must 
be implemented by laboratories performing the analysis. 
The sampling and analytical methods described below 
represent the elements of the available monitoring 
methods (such as the NIOSH 7400 method) which 
WISHA considers to be essential to achieve adequate 
employee exposure monitoring while allowing employers 
to use methods that are already established within their 
organizations. All employers who are required to con- 
duct air monitoring under WAC 296-62-07709 are re- 
quired to utilize analytical laboratories that use this 
procedure, or an equivalent method recognized by the 
department, for collecting and analyzing samples. 

(1) Sampling and analytical procedure. 

(a) The sampling medium for air samples shall be 
mixed cellulose ester filter membranes. These shall be 
designated by the manufacturer as suitable for asbestos 
counting. See below for rejection of blanks. 

(b) The preferred collection device shall be the 25— 
mm diameter cassette with an open—faced 50—mm elec- 
trically conductive extension cowl. The 37—mm cassette 
may be used if necessary but only if written justification 
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for the need to use the 37—mm filter cassette accompa- 
nies the sample results in the employee's exposure moni- 
toring record. 

(c) An air flow rate between 0.5 liter/min and 4.0 
liters/min shall be selected for the 25-mm cassette. If 
the 37—mm cassette is used, an air flow rate between 1 
liter/min and 4.0 liters/min shall be selected. 

(d) Where possible, a sufficient air volume for each 
air sample shall be collected to yield between one hun- 
dred and one thousand three hundred fibers per square 
millimeter on the membrane filter. If a filter darkens in 
appearance or if loose dust is seen on the filter, a second 
sample shall be started. 

(e) Ship the samples in a rigid container with suffi- 
cient packing material to prevent dislodging the col- 
lected fibers. Packing material that has a high 
electrostatic charge on its surface (e.g., expanded poly- 
styrene) cannot be used because such material can cause 
loss of fibers to the sides of the cassette. 

(f) Calibrate each personal sampling pump before and 
after use with a representative filter cassette installed 
between the pump and the calibration devices. 

(g) Personal samples shall be taken in the "breathing 
zone" of the employee (i.e., attached to or near the col- 
lar or lapel near the worker's face). 

(h) Fiber counts shall be made by positive phase con- 
trast using a microscope with an 8 to 10 X eyepiece and 
a 40 to 45 X objective for a total magnification of ap- 
proximately 400 X and a numerical aperture of 0.65 to 
0.75. The microscope shall also be fitted with a green or 
blue filter. 

(i) The microscope shall be fitted with a Walton- 
Beckett eyepiece graticule calibrated for a field diameter 
of one hundred micrometers (+ /—2 micrometers). 

(j) The phase-shift detection limit of the microscope 
shall be about 3 degrees measured using the HSE phase 
shift test slide as outlined below. 

(i) Place the test slide on the microscope stage and 
center it under the phase objective. 

(ii) Bring the blocks of grooved lines into focus. 


Note: The slide consists of seven sets of grooved lines (ca. 20 grooves 
to each block) in descending order of visibility from sets one to 
seven, seven being the least visible. The requirements for as- 
bestos counting are that the microscope optics must resolve the 
grooved lines in set three completely, although they may ap- 
pear somewhat faint, and that the grooved lines in sets six and 
seven must be invisible. Sets four and five must be at least 
partially visible but may vary slightly in visibility between 
microscopes. A microscope that fails to meet these require- 
ments has either too low or too high a resolution to be used for 
asbestos counting. 


(ii) If the image deteriorates, clean and adjust the 
microscope optics. If the problem persists, consult the 
microscope manufacturer. 

(k) Each set of samples taken will include ten percent 
blanks or a minimum of two blanks. The blank results 
shall be averaged and subtracted from the analytical re- 
sults before reporting. Any samples represented by a 
blank having a fiber count in excess of seven fibers/one 
hundred fields shall be rejected. 
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(D The samples shall be mounted by the 
acetone/triacetin method or a method with an equiva- 
lent index of refraction and similar clarity. 

(m) Observe the following counting rules. 

(i) Count only fibers equal to or longer than five 
micrometers. Measure the length of curved fibers along 
the curve. 

(ii) In the absence of other information, count all 
particles as asbestos that have a length-to—width ratio 
(aspect ratio) of three to one or greater. 

(iii) Fibers lying entirely within the boundary of the 
Walton-Beckett graticule field shall receive a count of 
one. Fibers crossing the boundary once, having one end 
within the circle, shall receive the count of one-half. Do 
not count any fiber that crosses the graticule boundary 
more than once. Reject and do not count any other fi- 
bers even though they may be visible outside the 
graticule area. 

(iv) Count bundles of fibers as one fiber unless indi- 
vidual fibers can be identified by observing both ends of 
an individual fiber. 

(v) For a 25mm filter, count enough graticule fields to 
yield one hundred fibers by counting a minimum of 
twenty fields. If less than ten fibers are found after 
counting one hundred fields and the sample air volume is 
less than sixty liters, count a total number of fields cal- 
culated from the following formulas: 


N = 6000/V For TWA Determination (QL = 0.085) 

N = 2400/V For Ceiling Determinations (QL = 0.21) 

Where М = Number of fields counted on a 25mm filter : 
V = Air volume of sample in liters 


QL 


Limit of reliable quantification in fibers/cc 
for the NIOSH 7400 method 


Note: Filter samples (25mm) with air volumes of less than thirty 


liters will have decreased analytical accuracy and precision and 
should be avoided. 


(vi) For a 37mm filter, count enough graticule fields 
to yield one hundred fibers by counting a minimum of 
twenty fields. If less than one hundred fibers are found 
after counting one hundred fields and the sample air 
volume is less than one hundred thirty-three liters, count 
a total number of fields calculated from the following 
formulas: 


For TWA Determination (QL = 0.085) 


= 13300/V 
N= 5320/V For Ceiling Determinations (QL = 0.21) 
Where N Number of fields counted on a 37mm filter 


M 
QL 


Air volume of sample in liters 
Limit of reliable quantification in fibers/cc 


паа 


Note: Filter samples (37mm) with air volumes of less than seventy 


liters will have decreased analytical accuracy and precision and 
should be avoided. 


(n) Blind recounts shall be conducted at the rate of 
ten percent. 

(2) Quality control procedures. 

(а) Intralaboratory program. Each laboratory and/or 
each company with more than one microscopist counting 
slides shall establish a statistically designed quality as- 
surance program involving blind recounts and compari- 
sons between microscopists to monitor the variability of 
counting by each  microscopist and between 
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microscopists. In a company with more than one labora- 
tory, the program shall include all laboratories and shall 
also evaluate the laboratory-to-laboratory variability. 

(b) Interlaboratory program. Each laboratory analyz- 
ing asbestos samples for compliance determination shall 
implement an interlaboratory quality assurance program 
that as a minimum includes participation of at least two 
other independent laboratories. Each laboratory shall 
participate in round robin testing at least once every six 
months with at least all the other laboratories in its 
interlaboratory quality assurance group. Each laboratory 
shall submit slides typical of its own work load for use in 
this program. The round robin shall be designed and re- 
sults analyzed using appropriate statistical methodology. 

(c) АП individuals performing asbestos analysis must 
have taken the NIOSH course for sampling and evalu- 
ating airborne asbestos dust or an equivalent course, 
recognized by the department. 

(d) When the use of different microscopes contributes 
to differences between counters and laboratories, the ef- 
fect of the different microscope shall be evaluated and 
the microscope shall be replaced, as necessary. 

(e) Current results of these quality assurance pro- 
grams shall be posted in each laboratory to keep the 
microscopists informed. | 
[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87— 
24), $ 296-62-07735, filed 11/30/87. Statutory Authority; RCW 
49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), 8 296—62— 
07735, filed 4/27/87.) 


WAC 296-62-07737 Appendix B--Detailed proce- 
dure for asbestos sampling and analysis--Nonmandatory. 
This appendix contains a detailed procedure for samp- 
ling and analysis and includes those critical elements 
specified in WAC 296-62-07735, Appendix A. Employ- 
ers are not required to use this procedure, but they are 
required to use Appendix A. The purpose of Appendix B 
is to provide a detailed step-by-step sampling and 
analysis procedure that conforms to the elements speci- 
fied in WAC 296-62-07735, Appendix A. Since this 
procedure may also standardize the analysis and reduce 
variability, WISHA encourages employers to use this 
appendix. 


Asbestos Sampling and Analysis Method 


Technique: Microscopy, phase contrast. 

Analyte: Fibers (manual count). 

Sample preparation: Acetone/triacetin method. 

Calibration: Phase-shift detection limit about three 
degrees. 

One hundred to one thousand three hundred 

fibers/mmffilter area. 

Estimated limit of detection: Seven fibers/mm filter 

area. 


Range: 


Sampler: Filter (0.8—1.2 um mixed cellulose ester 
membrane, 25-mm diameter). 
Flow rate: 0.5 L/min to 4.0 L/min (25-mm cassette) 


1.0 L/min to 4.0 L/min (37—mm cassette). 
Sample volume: Adjust to obtain one hundred to one 
thousand three hundred fibers/mm’. 
Routine. 
Indefinite. 


Shipment: 
Sample stability: 
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Blanks: Ten percent of samples (minimum two). 
Standard analytical error: 0.25. 


Applicability: The working range is 0.02 f/cc (1920-L 
air sample) to 1.25 f/cc (400-L air sample). The 
method gives an index of airborne asbestos fibers but 
may be used for other materials such as fibrous glass by 
inserting suitable parameters into the counting rules. 
The method does not differentiate between asbestos and 
other fibers. Asbestos fibers less than ca. 0.25 um diam- 
eter will not be detected by this method. 

Interferences: Any other airborne fiber may interfere 
since all particles meeting the counting criteria are . 
counted. Chain-like particles may appear fibrous. High 
levels of nonfibrous dust particles may obscure fibers in 
the field of view and raise the detection limit. 

(1) Reagents. 

(a) Acetone. 

(b) Triacetin (glycerol triacetate), reagent grade. 

Special precautions: Acetone is an extremely flamma- 
ble liquid and precautions must be taken not to ignite it. 
Heating of acetone must be done in a ventilated labora- 
tory fume hood using a flameless, spark-free heat 
source. 

(2) Equipment. 

(a) Collection device: 25—mm cassette with 50-mm 
electrically conductive extension cowl with cellulose ester 
filter, 0.8 to 1.2 mm pore size and backup pad. 

Note: Analyze representative filters for fiber background before use 


and discard the filter lot if more than five fibers/one hundred 
fields are found. 


(b) Personal sampling pump, greater than or equal to 
0.5 L/min. with flexible connecting tubing. 

(c) Microscope, phase contrast, with green or blue fil- 
ter, 8 to 10 X eyepiece, and 40 to 45 X phase objective 
(total magnification ca. 400 X); numerical aperture = 
0.65 to 0.75. 

(d) Slides, glass, single-frosted, precleaned, 25 x 75 
mm. 

(e) Cover slips, 25 x 25 mm, No. 1 1/2 unless other- 
wise specified by microscope manufacturer. 

(f) Knife, No. 1 surgical steel, curved blade. 

(g) Tweezers. 

(h) Flask, Guth-type, insulated neck, 250 to 500 mL 
(with single-hole rubber stopper and elbow-jointed glass 
tubing, 16 to 22 cm long). 

(i) Hotplate, spark-free, stirring type; heating mantle; 
or infrared lamp and magnetic stirrer. 

(D Syringe, hypodermic, with 22-gauge needle. 

(k) Graticule, Walton-Beckett type with 100 um di- 
ameter circular field at the specimen plane (area = 
0.00785 mm’), (Type G-22). 


Note: The graticule is custom-made for each microscope. 


(1) HSE/NPL phase contrast test slide, Mark II. 

(m) Telescope, ocular phase-ring centering. 

(n) Stage micrometer (0.01 mm divisions). 

(3) Sampling. 

(a) Calibrate each personal sampling pump with a 
representative sampler in line. 

(b) Fasten the sampler to the worker's lapel as close 
as possible to the worker's mouth. Remove the top cover 
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from the end of the cowl extension (open face) and ori- 
ent face down. Wrap the joint between the extender and 
the monitor's body with shrink tape to prevent air leaks. 

(c) Submit at least two blanks (or ten percent of the 
total samples, whichever is greater) for each set of 
samples. Remove the caps from the field blank cassettes 
and store the caps and cassettes in a clean area (bag or 
box) during the sampling period. Replace the caps in the 
cassettes when sampling is completed. | 

(d) Sample at 0.5 L/min or greater. Do not exceed 1 
mg total dust loading on the filter. Adjust sampling flow 
rate, Q (L/min), and time to produce a fiber density, E 
(fibers/mm^), of one hundred to one thousand three 
hundred fibers/mm? (3.85 x 10* to 5 x 10° fibers per 
25-mm filter with effective collection area (A,=385 
тат?)) for optimum counting precision (see subsection 
(7)(a) of this section). Calculate the minimum sampling 
time, T (minutes) at the action level (one-half of the 
current standard), L (f/cc) of the fibrous aerosol being 
sampled: 


(A.)(E) 
(Q)(L)10° 


(e) Remove the field monitor at the end of sampling, 
replace the plastic top cover and small end caps, and 
store the monitor. 

(f) Ship the samples in a rigid container with suffi- 
cient packing material to prevent jostling or damage. 
Note: Do not use polystyrene foam in the shipping container because 


of electrostatic forces which may cause fiber loss from the 
sample filter. 


(4) Sample preparation. 


Note: The object is to produce samples with a smooth (nongrainy) 
background in a medium with a refractive index equal to or 
less than 1.46, The method below collapses the filter for easier 
focusing and produces permanent mounts which are useful for 
quality control and interlaboratory comparison. Other mount- 
ing techniques meeting the above criteria may also be used, 
e.g., the nonpermanent field mounting technique used in P & 
CAM 239, | 


(a) Ensure that the glass slides and cover slips are free 
of dust and fibers. 

(b) Place 40 to 60 ml of acetone into a Guth-type 
flask. Stopper the flask with a single-hole rubber stop- 
per through which a glass tube extends 5 to 8 cm into 
the flask. The portion of the glass tube that exits the top 
of the stopper (8 to ten cm) is bent downward in an el- 
bow that makes an angle of twenty to thirty degrees 
with the horizontal. 

(c) Place the flask in a stirring hotplate or wrap in a 
heating mantle. Heat the acetone gradually to its boiling 
temperature (са. 589 C). 

Caution: The acetone vapor must be generated in a ventilated fume 
hood away from all open flames and spark sources. Alter- 


nate heating methods can be used, providing no open flame 
or sparks are present. 


(d) Mount either the whole sample filter or a wedge 
cut from the sample filter on a clean glass slide. 

(i) Cut wedges of ca. twenty-five percent of the filter 
area with a curved-blade steel surgical knife using a 
rocking motion to prevent tearing. 
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(ii) Place the filter or wedge, dust slide up, on the 
slide. Static electricity will usually keep the filter on the 
slide until it is cleared. 

(iii) Hold the glass slide supporting the filter approxi- 
mately 1 to 2 cm from the glass tube port where the ac- 
etone vapor is escaping from the heated flask. The 
acetone vapor stream should cause a condensation spot 
on the glass slide ca. 2 to 3 cm in diameter. Move the 
glass slide gently in the vapor stream. The filter should 
clear in two to five seconds. If the filter curls, distorts, or 
is otherwise rendered unusable, the vapor stream is 
probably not strong enough. Periodically wipe the outlet 
port with tissue to prevent liquid acetone dripping onto 
the filter. 

(iv) Using the hypodermic syringe with a 22-gauge 
needle, place one to two drops of triacetin on the filter. 
Gently lower a clean 25-mm square cover slip down 
onto the filter at a slight angle to reduce the possibility 
of forming bubbles. If too many bubbles form or the 
amount of triacetin is insufficient, the cover slip may 
become detached within a few hours. 

(v) Glue the edges of the cover slip to the glass slide 
using a lacquer or nail polish. 


Note: If clearing is slow, the slide preparation may be heated on a 
hotplate (surface temperature 50°С) for fifteen minutes to 
hasten clearing. Counting may proceed immediately after 
clearing and mounting are completed. 


(5) Calibration and quality control. 

(a) Calibration of the Walton-Beckett graticule. The 
diameter, а, (тт), of the circular counting area and the 
disc diameter must be specified when ordering the 
graticule. 

(i) Insert any available graticule into the eyepiece and 
focus so that the graticule lines are sharp and clear. 

(ii) Set the appropriate interpupillary distance and, if 
applicable, reset the binocular head adjustment so that 
the magnification remains constant. 

(iii) Install the 40 to 45 X phase objective. 

(iv) Place a stage micrometer on the microscope ob- 
ject stage and focus the microscope on the graduated 
lines. 

(v) Measure the magnified grid length, L,(um) using 
the stage micrometer. 

(vi) Remove the graticule from the microscope and 
measure its actual grid length, L,(mm). This can best 
be accomplished by using a stage fitted with verniers. 

(vii) Calculate the circle diameter, (тт), for the 
Walton-Beckett graticule: 


Lax D 
а, = 


L, 


Example: If L, = 108 um, L, = 2.93 mm and D = 
100 um, then d, = 2.71 mm. 


(viii) Check the field diameter, D (acceptable range 
100 mm + 2 mm) with a stage micrometer upon receipt 
of the graticule from the manufacturer. Determine field 
area (тт). 

(b) Microscope adjustments. Follow the manufactur- 
er's instructions and also the following: 
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(i) Adjust the light source for even illumination across 
the field of view at the condenser iris. 


Note: Kohler illumination is preferred, where available. 


(ii) Focus on the particulate material to be examined. 

(iii) Make sure that the field iris is in focus, centered 
on the sample, and open only enough to fully illuminate 
the field of view. 

(iv) Use the telescope ocular supplied by the manu- 
facturer to ensure that the phase rings (annular dia- 
phragm and phase-shifting elements) are concentric. 

(c) Check the phase-shift detection limit of the mi- 
croscope periodically. 

(i) Remove the HSE/NPL phase-contrast test slide 
from its shipping container and center it under the phase 
objective. 

(ii) Bring the blocks of grooved lines into focus. 


Note: The slide consists of seven sets of grooves (ca. 20 grooves to 
each block) in descending order of visibility from sets one to 
seven. The requirements for counting are that the microscope 
optics must resolve the grooved lines in set three completely, 
although they may appear somewhat faint, and that the 
grooved lines in sets six to seven must be invisible. Sets four 
and five must be at least partially visible but may vary slightly 
in visibility between microscopes. A microscope which fails to 
meet these requirements has either too low or too high a reso- 
lution to be used for asbestos, tremolite, anthophyllite, and 
actinolite counting. 


(iii) If the image quality deteriorates, clean the mi- 
croscope optics and, if the problem persists, consult the 
microscope manufacturer. 

(d) Quality control of fiber counts. 

(i) Prepare and count field blanks along with the field 
samples. Report the counts on each blank. Calculate the 
- mean of the field blank counts and subtract this value 
from each sample count before reporting the results. 


Note 1: The identity of the blank filters should be unknown to the 
counter until all counts have been completed. 

Note 2: If a field blank yields fiber counts greater than seven 
fibers/one hundred fields, report possible contamination of 
the samples. 


(ii) Perform blind recounts by the same counter on 
ten percent of filters counted (slides relabeled by a per- 
son other than the counter). 

(e) Use the following test to determine whether a pair 
of counts on the same filter should be rejected because 
of possible bias. This statistic estimates the counting 
repeatability at the ninety-five percent confidence level. 
Discard the sample if the difference between the two 
counts exceeds 2.77(F)s, where F = average of the two 
fiber counts and S, = relative standard deviation, which 
should be derived by each laboratory based on historical 
in-house data. 


Note: If a pair of counts is rejected as a result of this test, recount 
the remaining samples in the set and test the new counts 
against the first counts. Discard all rejected paired counts. 


(f) Enroll each new counter in a training course that 
compares performance of counters on a variety of 
samples using this procedure. 


Note: To ensure good reproducibility, all laboratories engaged in as- 
bestos counting are required to participate in the proficiency 
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analytical testing (PAT) program and should routinely partici- 
pate with other asbestos fiber counting laboratories in the ex- 
change of field samples to compare performance of counters. 


(6) Measurement. 

(a) Place the slide on the mechanical stage of the cal- 
ibrated microscope with the center of the filter under the 
objective lens. Focus the microscope on the plane of the 
filter. 

(b) Regularly check phase-ring alignment and Kohler 
illumination. 

(c) The following are the counting rules: 

(i) Count only fibers 5 um or longer in length. Mea- 
sure the length of curved fibers along the curve. 

(ii) Count only fibers with a length—to—width ratio 
equal to or greater than three to one. 

(iii) For fibers that cross the boundary of the graticule 
field, do the following: 

(A) Count any fiber 5 um or longer in length that lies 
entirely within the graticule area. 

(B) Count as one-half fiber any fiber with only one 
end lying within the graticule area. 

(C) Do not count any fiber that crosses the graticule 
boundary more than once. 

(D) Reject and do not count all other fibers. 

(iv) Count bundles of fibers as one fiber unless indi- 
vidual fibers can be identified by observing both ends of 
a fiber. 

(v) For a 25mm filter, count enough graticule fields to 
yield one hundred fibers by counting a minimum of 
twenty fields. If less than ten fibers are found after 
counting one hundred fields and the sample air volume is 
less than sixty liters, count a total number of fields cal- 
culated from the following formulas: 


N = 6000/V For TWA Determination (QL = 0.085) 
N = 2400/V For Ceiling Determinations (QL = 0.21) 
Where N Number of fields counted on a 25mm filter 


V 
QL 


Air volume of sample in liters 
Limit of reliable quantification in fibers/cc 
for the NIOSH 7400 method 


Hout 


Note: Filter samples (25mm) with air volumes of less than thirty 
liters will have decreased analytical accuracy and precision and 
should be avoided. 


(vi) For a 37mm filter, count enough graticule fields 
to yield one hundred fibers by counting a minimum of 
twenty fields. If less than one hundred fibers are found 
after counting one hundred fields and the sample air 
volume is less than one hundred thirty—three liters, count 
a total number of fields calculated from the following 
formulas: 


N = 13300/V For TWA Determination (QL = 0.085) 
N= 5320/V For Ceiling Determinations (QL = 0.21) 
Where N = Number of fields counted on a 37mm filter 

V = Air volume of sample in liters 


QL - Limit of reliable quantification in fibers/cc 


Note: Filter samples (37mm) with air volumes of less than seventy 
liters will have decreased analytical accuracy and precision and 
should be avoided. 


(d) Start counting from one end of the filter and 
progress along a radial line to the other end, shift either 
up or down on the filter, and continue in the reverse di- 
rection. Select fields randomly by looking away from the 
eyepiece briefly while advancing the mechanical stage. 
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When an agglomerate covers ca. 1/6 or more of the field 

of view, reject the field and select another. Do not report 

rejected fields in the number of total fields counted. 

Note: When counting a field, continuously scan a range of focal 
planes by moving the fine focus knob to detect very fine fibers 
which have become embedded in the filter. The small-diame- 
ter fibers will be very faint but are an important contribution 
to the total count. 


(7) Calculations. 

(а) Calculate and report fiber density on the filter, E 
(fibers/mm"); by dividing the total fiber count, F; minus 
the mean field blank count, B, by the number of fields, 
n; and the field area, A,(0.00785 тт” for a properly 
calibrated Walton-Beckett graticule): 


(F/nj)-(B/n) 
E == 
(Ay) 


Where: n, = number of fields in submission 
sample 


fibers/mm' 


n, = number of fields in blank sample 


(b) Calculate the concentration, C (f/cc), of fibers in 
the air volume sampled, V (L), using the effective col- 
lection area of the filter, A,(385 mm^ for a 25-mm 
filter): 


(Е)(Ас) 
С = L—— 
ү(10°) 
Note: Periodically check and adjust the value of Ае, if necessary. 


Bulk sample collection and analysis. 


Bulk samples should be collected as specified in Appendix G, 
Section 1 of the United States Environmental Protection 
Agency (EPA) publication No. 560/5-85-024 (June 1985) 
entitled Guidance for Controlling Asbestos- Containing Mate- 
rials in Buildings. 


Analysis of the samples should be conducted by polarizing 
light microscopy in a qualified laboratory. In certain cases, х— 
ray diffraction may be required to confirm the presence of as- 
bestos. Qualified laboratories must be participants in the EPA 
bulk asbestos quality assurance program or other bulk asbestos 
quality assurance program recognized by the department. 


[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), 8 296-62-07737, filed 11/30/87. Statutory Authority: RCW 
49.17.050(2) and 49.17.040. 87—10—008 (Order 87—06), $ 296-62- 
07737, filed 4/27/87.] 


WAC 296-62-07739 Appendix C—-Qualitative and 
quantitative fit testing procedures--Mandatory. (1) 
Qualitative fit test protocols. 

(a) Isoamyl acetate protocol. 

(i) Odor threshold screening: 

(A) Three one-liter glass jars with metal lids (e.g., 
Mason or Ball jars) are required. 

(B) Odor free water (e.g., distilled or spring water) at 
approximately 25°С shall be used for the solutions. 

(C) The isoamyl acetate (IAA) (also known as 
isopentyl acetate) stock solution is prepared by adding 
one cc of pure ТАА to eight hundred cc of odor free wa- 
ter in a one-liter jar and shaking for thirty seconds. This 
solution shall be prepared new at least weekly. 

(D) The screening test shall be conducted in a room 
separate from the room used for actual fit testing. The 
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two rooms shall be well ventilated but shall not be con- 
nected to the same recirculating ventilation system. 

(E) The odor test solution is prepared in a second jar 
by placing 0.4 cc of the stock solution into five hundred 
cc of odor free water using a clean dropper or pipette. 
Shake for thirty seconds and allow to stand for two to 
three minutes so that the IAA concentration above the 
liquid may reach equilibrium. This solution may be used 
for only one day. 

(F) A test blank is prepared in a third jar by adding 
five hundred cc of odor free water. 

(G) The odor test and test blank jars shall be labelled 
one and two for jar identification. If the labels are put 
on the lids they can be periodically peeled, dried off and 
switched to maintain the integrity of the test. 

(H) The following instructions shall be typed on a 
card and placed on the table in front of the two test jars 
(i.e., one and two): "The purpose of this test is to deter- 
mine if you can smell banana oil at a low concentration. 
The two bottles in front of you contain water. One of 
these bottles also contains a small amount of banana oil. 
Be sure the covers are on tight, then shake each bottle 
for two seconds. Unscrew the lid of each bottle, one at a 
time, and sniff at the mouth of the bottle. Indicate to the 
test conductor which bottle contains banana oil." 

(1) The mixtures used in the IAA odor detection test 
shall be prepared in an area separate from where the 
test is performed, in order to prevent olfactory fatigue in 
the subject. 

(J) If the test subject is unable to correctly identify 
the jar containing the odor test solution, the [AA quali- 
tative fit test may not be used. 

(К) If the test subject correctly identifies the jar con- 
taining the odor test solution, the test subject may pro- 
ceed to respirator selection and fit testing. 

(ii) Respirator selection. 

(A) The test subject shall be allowed to pick the most 
comfortable respirator from a selection including respir- 
ators of various sizes from different manufacturers. The 
selection shall include at least five sizes of elastomeric 
half facepieces, from at least two manufacturers. 

(B) The selection process shall be conducted in a 
room separate from the fit-test chamber to prevent odor 
fatigue. Prior to the selection process, the test subject 
shall be shown how to put on a respirator, how it should 
be positioned on the face, how to set strap tension and 
how to determine a "comfortable" respirator. А mirror 
shall be available to assist the subject in evaluating the 
fit and positioning of the respirator. This instruction 
may not constitute the subject's formal training on res- 
pirator use, as it is only a review. 

(C) The test subject should understand that the em- 
ployee is being asked to select the respirator which pro- 
vides the most comfortable fit. Each respirator 
represents a different size and shape and, if fit properly 
and used properly will provide adequate protection. 

(D) The test subject holds each facepiece up to the 
face and eliminates those which obviously do not give a 
comfortable fit. Normally, selection will begin with a 
half—mask and if a good fit cannot be found, the subject 
will be asked to test the full facepiece respirators. (A 


[Title 296 WAC—p 1555] 


296-62-07739 


small percentage of users will not be able to wear any 
half-mask.) 

(E) The more comfortable facepieces are noted; the 
most comfortable mask is donned and worn at least five 
minutes to assess comfort. All donning and adjustments 
of the facepiece shall be performed by the test subject 
without assistance from the test conductor or other per- 
son. Assistance in assessing comfort can be given by dis- 
cussing the points in (a)(ii)(F) of this subsection. If the 
test subject is not familiar with using a particular respi- 
rator, the test subject shall be directed to don the mask 
several times and to adjust the straps each time to be- 
come adept at setting proper tension on the straps. 

(F) Assessment of comfort shall include reviewing the 
following points with the test subject and allowing the 
test subject adequate time to determine the comfort of 
the respirator: 

(1) Positioning of mask on nose. 

(II) Room for eye protection. 

(Ш) Room to talk. 

(ТУ) Positioning mask on face and cheeks. 

(G) The following criteria shall be used to help deter- 
mine the adequacy of the respirator fit: 

(J) Chin properly placed. 

(П) Strap tension. 

(Ш) Fit across nose bridge. 

(IV) Distance from nose to chin. 

(V) Tendency to slip. 

(VI) Self-observation in mirror. 

(H) The test subject shall conduct the conventional 
negative and positive-pressure fit checks before con- 
ducting the negative— or positive-pressure test the sub- 
ject shall be told to "seat" the mask by rapidly moving 
the head from side-to-side and up and down, while tak- 
ing a few deep breaths. 

(1) The test subject is now ready for fit testing. 

(J) After passing the fit test, the test subject shall be 
questioned again regarding the comfort of the respirator. 
If it has become uncomfortable, another model of respi- 
rator shall be tried. 

(K) The employee shall be given the opportunity to 
select a different facepiece and be retested if the chosen 
facepiece becomes increasingly uncomfortable at any 
time. 

(iii) Fit test. 

(A) The fit test chamber shall be similar to a clear 
fifty-five gallon drum liner suspended inverted over a 
two-foot diameter frame, so that the top of the chamber 
is about six inches above the test subject's head. The in- 
side top center of the chamber shall have a small hook 
attached. 

(B) Each respirator used for the fitting and fit testing 
shall be equipped with organic vapor cartridges or offer 
protection against organic vapors. The cartridges or 
masks shall be changed at least weekly. 

(C) After selecting, donning, and properly adjusting a 
respirator, the test subject shall wear it to the fit testing 
room. This room shall be separate from the room used 
for odor threshold screening and respirator selection, and 
shall be well ventilated, as by an exhaust fan or lab 
hood, to prevent general room contamination. 
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(D) A copy of the following test exercises and "rain- 
bow passage" shall be taped to the inside of the test 
chamber: 

Test exercises. 

(1) Breathe normally. 

(П) Breathe deeply. Be certain breaths are deep and 
regular. 

(II) Turn head all the way from one side to the 
other. Inhale on each side. Be certain movement is com- 
plete. Do not bump the respirator against the shoulders. 

(IV) Nod head up and down. Inhale when head is in 
the full up position (looking toward ceiling). Be certain 
motions are complete and made about every second. Do 
not bump the respirator on the chest. 

(V) Talking. Talk aloud and slowly for several min- 
utes. The following paragraph is called the "rainbow 
passage." Reading it will result in a wide range of facial 
movements, and thus be useful to satisfy this require- 
ment. Alternative passages which serve the same purpose 
may also be used. 

(VI) Jogging in place. 

(VII) Breathe normally. 

"Rainbow Passage." 

When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is a 
division of white light into many beautiful colors. These 
take the shape of a long round arch, with its path high 
above, and its two ends apparently beyond the horizon. 
There is, according to legend, a boiling pot of gold at 
one end. People look, but no one ever finds it. When a 
man looks for something beyond reach, his friends say 
he is looking for the pot of gold at the end of the 
rainbow. 

(E) Each test subject shall wear the respirator for at 
least ten minutes before starting the fit test. 

(F) Upon entering the test chamber, the test subject 
shall be given a six-inch by five-inch piece of paper 
towel or other porous absorbent single ply material, 
folded in half and wetted with three-quarters of one cc 


‘of pure IAA. The test subject shall hang the wet towel 


on the hook at the top of the chamber. 

(С) Allow two minutes for the IAA test concentration 
to be reached before starting the fit-test exercises. This 
would be an appropriate time to talk with the test sub- 
ject, to explain the fit test, the importance of coopera- 
tion, the purpose for the head exercises, or to 
demonstrate some of the exercises. 

(H) Each exercise described in (D) of this subsection 
shall be performed for at least one minute. 

(I) If at any time during the test, the subject detects 
the banana-like odor of IAA, the test has failed. The 
subject shall quickly exit from the test chamber and 
leave the test area to avoid olfactory fatigue. 

(J) If the test is failed, the subject shall return to tlie 
selection room and remove the respirator, repeat the 
odor sensitivity test, select and put on another respirator, 
return to the test chamber, and again begin the proce- 
dure described in (b)(iii)(D) through (H) of this subsec- 
tion. The process continues until a respirator that fits 
well has been found. Should the odor sensitivity test be 
failed, the subject shall wait about five minutes before 
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retesting. Odor sensitivity will usually have returned by 
this time. 

(K) If a person cannot pass the fit test described 
above wearing a half—mask respirator from the available 
selection, full facepiece models must be used. 

(L) When a respirator is found that passes the test, 
the subject breaks the faceseal and takes a breath before 
exiting the chamber. This is to assure that the reason the 
test subject is not smelling the IAA is the good fit of the 
respirator facepiece seal and not olfactory fatigue. 

(M) When the test subject leaves the chamber, the 
subject shall remove the saturated towel and return it to 
the person conducting the test. To keep the area from 
becoming contaminated, the used towels shall be kept in 
a self-sealing bag so there is no significant [AA concen- 
tration buildup in the test chamber during subsequent 
tests. 

(N) At least two facepieces shall be selected for the 
IAA test protocol. The test subject shall be given the 
opportunity to wear them for one week to choose the one 
which is more comfortable to wear. 

(O) Persons who have successfully passed this fit test 
with a half-mask respirator may be assigned the use of 
the test respirator in atmospheres with up to 2 f/cc of 
airborne asbestos. 

(P) The test shall not be conducted if there is any hair 
growth between the skin and the facepiece sealing 
surface. 

(Q) If hair growth or apparel interfere with a satis- 
factory fit, then they shall be altered or removed so as to 
eliminate interference and allow a satisfactory fit. If a 
satisfactory fit is still not attained, the test subject must 
use a positive-pressure respirator such as powered air— 
purifying respirators, supplied-air respirator, or self- 
contained breathing apparatus. 

(R) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respirator diseases or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(S) Qualitative fit testing shall be repeated at least 
every six months. 

(T) In addition, because the sealing of the respirator 
may be affected, qualitative fit testing shall be repeated 
immediately when the test subject has a: 

(I) Weight change of twenty pounds or more, 

(П) Significant facial scarring in the area of the face- 
piece seal, 

(III) Significant dental changes; i.e., multiple extrac- 
tions without prosthesis, or acquiring dentures, 

(ТУ) Reconstructive or cosmetic surgery, or 

(V) Any other condition that may interfere with face- 
piece sealing. 

(iv) Recordkeeping. 

A summary of all test results shall be maintained in 
each office for three years. The summary shall include: 

(A) Name of test subject. 

(B) Date of testing. 

(C) Name of the test conductor. 

(D) Respirators selected (indicate manufacturer, 
model, size and approval number). 
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(E) Testing agent. 

(b) Saccharin solution aerosol protocol. 

(i) Respirator selection. Respirators shall be selected 
as described in (a)(ii) of this subsection (respirator se- 
lection), except that each respirator shall be equipped 
with a particulate filter. 

(ii) Taste threshold screening. 

(A) An enclosure about head and shoulders shall be 
used for threshold screening (to determine if the individ- 
ual can taste saccharin) and for fit testing. The enclo- 
sure shall be approximately twelve inches in diameter by 
fourteen inches tall with at least the front clear to allow 
free movement of the head when a respirator is worn. 

(B) The test enclosure shall have a three-quarter inch 
hole in front of the test subject's nose and mouth area to 
accommodate the nebulizer nozzle. 

(C) The entire screening and testing procedure shall 
be explained to the test subject prior to conducting the 
screening test. 

(D) During the threshold screening test, the test sub- 
ject shall don the test enclosure and breathe with open 
mouth with tongue extended. 

(E) Using a DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer or equivalent, the test conductor shall 
spray the threshold check solution into the enclosure. 
This nebulizer shall be clearly marked to distinguish it 
from the fit test solution nebulizer. 

(F) The threshold check solution consists of 0.83 
grams of sodium saccharin, USP in water. It can be 
prepared by putting 1 cc of the test solution (see 
(b)(iii)(G) of this subsection) in one hundred сс of 
water. 

(G) To produce the aerosol, the nebulizer bulb is 
firmly squeezed so that it collapses completely, then is 
released and allowed to fully expand. 

(H) Ten squeezes of the nebulizer bulb are repeated 
rapidly and then the test subject is asked whether the 
saccharin can be tasted. 

(I) If the first response is negative, ten more squeezes 
of the nebulizer bulb are repeated rapidly and the test 
subject is again asked whether the saccharin can be 
tasted. 

(J) If the second response is negative, ten more 
squeezes are repeated rapidly and the test subject is 
again asked whether the saccharin can be tasted. 

(K) The test conductor will take note of the number 
of squeezes required to elicit a taste response. 

(L) If the saccharin is not tasted after thirty squeezes 
((b)(ii)(J) of this subsection), the saccharin fit test can- 
not be performed on the test subject. 

(M) If a taste response is elicited, the test subject 
shall be asked to take note of the taste for reference in 
the fit test. 

(N) Correct use of the nebulizer means that approxi- 
mately 1 cc of liquid is used at a time in the nebulizer 
body. 

(O) The nebulizer shall be thoroughly rinsed in water, 
shaken dry, and refilled at least every four hours. 

(iii) Fit test. 

(A) The test subject shall don and adjust the respira- 
tor without the assistance from any person. 
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(B) The fit test uses the same enclosure described in 
(b)(ii) of this subsection. 

(C) Each test subject shall wear the respirator for at 
least ten minutes before starting the fit test. 

(D) The test subject shall don the enclosure while 
wearing the respirator selected in (a)(ii) of this subsec- 
tion. This respirator shall be properly adjusted and 
equipped with a particulate filter. 

(E) The test subject may not eat, drink, (except plain 
water), or chew gum for fifteen minutes before the test. 

(F) А second DeVilbiss Model 40 Inhalation Medica- 
tion Nebulizer is used to spray the fit test solution into 
the enclosure. This nebulizer shall be clearly marked to 
distinguish it from the screening test solution nebulizer. 

(G) The fit test solution is prepared by adding eighty- 
three grams of sodium saccharin to one hundred cc of 
warm water. 

(H) As before, the test subject shall breathe with 
mouth open and tongue extended. 

(I) The nubulizer is inserted into the hole in the front 
of the enclosure and the fit test solution is sprayed into 
the enclosure using the same technique as for the taste 
threshold screening and the same number of squeezes 
required to elicit a taste response in the screening. (See 
(b) (ii) (H) through (J) of this subsection.) 

(J) After generation of the aerosol read the following 
instructions to the test subject. The test subject shall 
perform the exercises for one minute each. 

(Т) Breathe normally. 

(П) Breathe deeply. Be certain breaths are deep and 
regular. 

(HI) Turn head all the way from one side to the 
other. Be certain movement is complete. Inhale on each 
side. Do not bump the respirator against the shoulders. 

(ТУ) Nod head up and down. Be certain motions are 
complete. Inhale when head is in the full up position 
(when looking toward the ceiling). Do not bump the res- 
pirator on the chest. 

(V) Talking. Talk aloud and slowly for several min- 
utes. The following paragraph is called the "rainbow 
passage." Reading it will result in a wide range of facial 
movements, and thus be useful to satisfy this require- 
ment. Alternative passages which serve the same purpose 
may also be used. 

(VI) Jogging in place. 

(VII) Breathe normally. 

"Rainbow Passage." 

When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is a 
division of white light into many beautiful colors. These 
take the shape of a long round arch, with its path high 
above, and its two ends apparently beyond the horizon. 
There is, according to legend, a boiling pot of gold at 
one end. People look, but no one ever finds it. When a 
man looks for something beyond his reach, his friends 
say he is looking for the pot of gold at the end of the 
rainbow. 

(K) At the beginning of each exercise, the aerosol 
concentration shall be replenished using one-half the 
number of squeezes as initially described in (b)(iii)(I) of 
this subsection. 


[Title 296 WAC—p 1558] 


Title 226 WAC: Labor and Industries, Department of 


(L) The test subject shall indicate to the test conduc- 
tor if at any time during the fit test the taste of saccha- 
rin is detected. 

(M) If the saccharin is detected the fit is deemed un- 
satisfactory and a different respirator shall be tried. 

(N) At least two facepieces shall be selected by the 
saccharin test protocol. The test subject shall be given 
the opportunity to wear them for one week to choose the 
one which is more comfortable to wear. 

(O) Successful completion of the test protocol shall 
allow the use of the half mask tested respirator in con- 
taminated atmospheres up to 2 f/cc of asbestos. In other 
words this protocol may be used to assign protection 
factors no higher than ten. 

(P) The test shall not be conducted if there is any hair 
growth between the skin and the facepiece sealing 
surface. 

(О) If hair growth or apparel interfere with a satis- 
factory fit, then they shall be altered or removed so as to 
eliminate interference and allow a satisfactory fit. If a 
satisfactory fit is still not attained, the test subject must 
use a positive-pressure respirator such as powered air— 
purifying respirators, supplied—air respirator, or self— 
contained breathing apparatus. 

(R) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respirator diseases or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(S) Qualitative fit testing shall be repeated at least 
every six months. 

(T) In addition, because the sealing of the respirator 
may be affected, qualitative fit testing shall be repeated 
immediately when the test subject has a: 

(I) Weight change of twenty pounds or more, 

(П) Significant facial scarring in the area of the face- 
piece seal, 

(III) Significant dental changes; i.e., multiple extrac- 
tions without prosthesis, or acquiring dentures, 

(IV) Reconstructive or cosmetic surgery, or 

(V) Any other condition that may interfere with face- 
piece sealing. 

(iv) Recordkeeping. 

A summary of all test results shall be maintained in 
each office for three years. The summary shall include: 

(A) Name of test subject. 

(B) Date of testing. 

(C) Name of test conductor. 

(D) Respirators selected (indicate manufacturer, 
model, size and approval number). 

(E) Testing agent. 

(c) Irritant fume protocol. 

(i) Respirator selection. 

Respirators shall be selected as described in (a)(ii) of 
this subsection, except that each respirator shall be 
equipped with a high-efficiency cartridge. 

(ii) Fit test. 

(A) The test subject shall be allowed to smell a weak 
concentration of the irritant smoke to familiarize the 
subject with the characteristic odor. 
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(B) The test subject shall properly don the respirator 
selected as above, and wear it for at least ten minutes 
before starting the fit test. 

(C) The test conductor shall review this protocol with 
the test subject before testing. 

(D) The test subject shall perform the conventional 
positive pressure and negative pressure fit checks (see 
ANSI Z88.2 1980). Failure of either check shall be 
cause to select an alternate respirator. 

(E) Break both ends of a ventilation smoke tube con- 
taining stannic oxychloride, such as the MSA part 
#5645, or equivalent. Attach a short length of tubing to 
one end of the smoke tube. Attach the other end of the 
smoke tube to a low pressure air pump set to deliver two 
hundred milliliters per minute. 

(F) Advise the test subject that the smoke can be irri- 
tating to the eyes and instruct the subject to keep the 
eyes closed while the test is performed. 

(G) The test conductor shall direct the stream of irri- 
tant smoke from the tube towards the faceseal area of 
the test subject. The person conducting the test shall be- 
gin with the tube at least twelve inches from the face- 
piece and gradually move to within one inch, moving 
around the whole perimeter of the mask. 

(H) The test subject shall be instructed to do the fol- 
lowing exercises while the respirator is being challenged 
by the smoke. Each exercise shall be performed for one 
minute. 

(I) Breathe normally. 

(II) Breathe deeply. Be certain breaths are deep and 
regular. 

(IIT) Turn head all the way from one side to the 
other. Be certain movement is complete. Inhale on each 
side. Do not bump the respirator against the shoulders. 

(IV) Nod head up and down. Be certain motions are 
complete and made every second. Inhale when head is in 
the full up position (looking toward ceiling). Do not 
bump the respirator against the chest. 

(V) Talking. Talk aloud and slowly for several min- 
utes. The following paragraph is called the "rainbow 
passage." Repeating it after the test conductor (keeping 
eyes closed) will result in a wide range of facial move- 
ments, and thus be useful to satisfy this requirement. 
Alternative passages which serve the same purpose may 
also be used. 

"Rainbow Passage." 

When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is a 
division of white light into many beautiful colors. These 
take the shape of a long round arch, with its path high 
above, and its two ends apparently beyond the horizon. 
There is, according to legend, a boiling pot of gold at 
one end. People look, but no one ever finds it. When a 
man looks for something beyond his reach, his friends 
say he is looking for the pot of gold at the end of the 
rainbow. 

(VI) Jogging in place. 

(VII) Breathe normally. 

(I) The test subject shall indicate to the test conductor 
if the irritant smoke is detected. If smoke is detected, the 
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test conductor shall stop the test. In this case, the tested 
respirator is rejected and another respirator shall be 
selected. 

(J) Each test subject passing the smoke test (1.е., 
without detecting the smoke) shall be given a sensitivity 
check of smoke from the same tube to determine if the 
test subject reacts to the smoke. Failure to evoke a re- 
sponse shall void the fit test. 

(К) This fit test protocol, (c)(ii)(D), (1), and (J) of 
this subsection, shall be performed in a location with ex- 
haust ventilation sufficient to prevent general contami- 
nation of the testing area by the test agents. 

(L) At least two facepieces shall be selected by the ir- 
ritant fume test protocol. The test subject shall be given 
the opportunity to wear them for one week to choose the 
one which is more comfortable to wear. 

(M) Respirators successfully tested by the protocol 
may be used in contaminated atmospheres up to 2 f [e сс 
of asbestos. 

(N) The test shall not be conducted if there is any 
hair growth between the skin and the facepiece sealing 
surface. 

(О) If hair growth or apparel interfere with a satis- 
factory fit, then they shall be altered or removed so as to 
eliminate interference and allow a satisfactory fit. If a 
satisfactory fit is still not attained, the test subject must 
use a positive-pressure respirator such as powered air— 
purifying respirators, supplied—air respirator, or self— 
contained breathing apparatus. 

(P) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respirator diseases or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(Q) Qualitative fit testing shall be repeated at least 
every six months. 

(R) In addition, because the sealing of the respirator 
may be affected, qualitative fit testing shall be repeated 
immediately when the test subject has a: 

(I) Weight change of twenty pounds or more, 

(II) Significant facial scarring in the area of the face- 
piece seal, 

(HI) Significant dental changes; i.e., multiple extrac- 
tions without prosthesis, or acquiring dentures, 

(IV) Reconstructive or. cosmetic surgery, or 

(V) Any other condition that may interfere with face- 
piece sealing. 

(ii) Recordkeeping. | 

A summary of all test results shall be maintained in 
each office for three years. The summary shall include: 

(A) Name of test subject. 

(B) Date of testing. 

(C) Name of test conductor., 

(D) Respirators selected (indicate · manufacturer, 
model, size and approval number). 

(E) Testing agent. 

(2) Quantitative fit test procedures. 

(a) General. 

(i) The method applies to the negative-pressure 
nonpowered air-purifying respirators only. 
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(ii) The employer shall assign one individual who shall 
assume the full responsibility for implementing the res- 
pirator quantitative fit test program. 

(b) Definition. 

(i) "Quantitative fit test" means the measurement of 
the effectiveness of a respirator seal in excluding the 
ambient atmosphere. The test is performed by dividing 
the measured concentration of challenge agent in a test 
chamber by the measured concentration of the challenge 
agent inside the respirator facepiece when the normal 
air-purifying element has been replaced by an essen- 
tially perfect purifying element. 

(ii) "Challenge agent" means the air contaminant in- 
troduced into a test chamber so that its concentration 
inside and outside the respirator may be compared. 

(iii) "Test subject" means the person wearing the res- 
pirator for quantitative fit testing. 

(iv) "Normal standing position" means standing erect 
and straight with arms down along the sides and looking 
straight ahead. 

(v) "Fit factor" means the ratio of challenge agent 
concentration outside with respect.to the inside of a res- 
pirator inlet covering (facepiece or enclosure). 

(c) Apparatus. 

(i) Instrumentation. Corn oil, sodium chloride or other 
appropriate aerosol generation, dilution, and measure- 
ment systems shall be used for quantitative fit test. 

(ii) Test chamber. The test chamber shall be large 
enough to permit all test subjects to freely perform all 
required exercises without distributing the challenge 
agent concentration or the measurement apparatus. The 
test chamber shall be equipped and constructed so that 
the challenge agent is effectively isolated from the am- 
bient air yet uniform in concentration throughout the 
chamber. 

(iii) When testing air-purifying respirators, the respi- 
rator shall be equipped with a cartridge or canister ap- 
proved for removal of the test agent, or with a high 
efficiency particulate filter. Only approved assemblies 
shall be tested. 

(iv) The sampling instrument shall be selected so that 
a strip chart record may be made of the test showing the 
rise and fall of challenge agent concentration with each 
inspiration and expiration at fit factors of at least two 
thousand. 

(v) The combination of substitute air-purifying ele- 
ments (if any), challenge agent, and challenge agent 
concentration in the test chamber shall be such that the 
test subject is not exposed in excess of PEL to the chal- 
lenge agent at any time during the testing process. 

(vi) The sampling port on the test specimen respirator 
shall be placed and constructed so that there is no de- 
tectable leak around the port, a free air flow is allowed 
into the sampling line at all times and so there is no in- 
terference with the fit or performance of the respirator. 

(vii) The test chamber and test set-up shall permit the 
person administering the test to observe one test subject 
inside the chamber during the test. 

(viii) The equipment generating the challenge atmos- 
phere shall maintain the concentration of challenge 
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agent constant within a ten percent variation for the du- 
ration of the test. 

(ix) The time lag (interval between an event and its 
being recorded on the strip chart) of the instrumentation 
may not exceed two seconds. 

(x) The tubing for the test chamber atmosphere and 
for the respirator sampling port shall be the same diam- 
eter, length and material. It shall be kept as short as 
possible. The smallest diameter tubing recommended by 
the manufacturer shall be used. 

(xi) The exhaust flow from the test chamber shall 
pass through a high-efficiency filter before release to the 
room. 

(xii) When sodium chloride aerosol is used, the rela- 
tive humidity inside the test chamber shall not exceed 
fifty percent. - 

(d) Procedural requirements. 

(i) The fitting of half-mask respirators should be 
started with those having multiple sizes and a variety of 
interchangeable cartridges and canisters such as the 
MSA Comfo II-M, North M, Survivair M, A-O M, or 
Scott- M. Use either of the tests outlined below to assure 
that the facepiece is properly adjusted. 

(A) Positive pressure test. With the exhaust port(s) 
blocked, the negative pressure of slight inhalation should 
remain constant for several seconds. 

(B) Negative pressure test. With the intake port(s) 
blocked, the negative pressure slight inhalation should 
remain constant for several seconds. 

(ii) After a facepiece is adjusted, the test subject shall 
wear the facepiece for at least five minutes before con- 
ducting a qualitative test by using either of the methods 
described below and using the exercise regime described 
in (e)(i) through (v) of this subsection. 

(A) Isoamyl acetate test. When using organic vapor 
cartridges, the test subject who can smell the odor 
should be unable to detect the odor of isoamyl acetate 
squirted into the air near the most vulnerable portions of 
the facepiece seal. In a location which is separated from 
the test area, the test subject shall be instructed to close 
her/his eyes during the test period. À combination car- 
tridge or canister with organic vapor and high-efficiency 
filters shall be used when available for the particular 
mask being tested. The test subject shall be given an op- 
portunity to smell the odor of isoamyl acetate before the 
test is conducted. 

(B) Irritant fume test. When using high-efficiency 
filters, the test subject should be unable to detect the 
odor of irritant fume (stannic chloride or titanium tetra- 
chloride ventilation smoke tubes) squirted into the air 
near the most vulnerable portions of the facepiece seal. 
The test subject shall be instructed to close her/his eyes 
during the test period. 

(üi) The test subject may enter the quantitative test- 
ing chamber only if she or he has obtained a satisfactory 
fit as stated in (d)(ii) of this subsection. 

(iv) Before the subject enters the test chamber, a rea- 
sonably stable challenge agent concentration shall be 
measured in the test chamber. 

(v) Immediately after the subject enters the test 
chamber, the challenge agent concentration inside the 


(1990 Ed.) 


Occupational Health Standards 


respirator shall be measured to ensure that the peak 
penetration does not exceed five percent for a half-mask 
and one percent for a full facepiece. 

(vi) A stable challenge agent concentration shall be 
obtained prior to the actual start of testing. 

(A) Respirator restraining straps may not be 
overtightened for testing. The straps shall be adjusted by 
the wearer to give a reasonably comfortable fit typical of 
normal use. 

(e) Exercise regime. Prior to entering the test cham- 
ber, the test subject shall be given complete instructions 
as to her/his part in the test procedures. The test subject 
shall perform the following exercises, in the order given, 
for each independent test. 

(i) Normal breathing (NB). In the normal standing 
position, without talking, the subject shall breathe nor- 
mally for at least one minute. 

(ii) Deep breathing (DB). In the normal standing po- 
sition the subject shall do deep breathing for at least one 
minute pausing so as not to hyperventilate. 

(iii) Turning head side to side (SS). Standing in place 
the subject shall slowly turn his/her head from side be- 
tween the extreme positions to each side. The head shall 
be held at each extreme position for at least five seconds. 
Perform for at least three complete cycles. 

(iv) Moving head up and down (UD). Standing in 
place, the subject shall slowly move his/her head up and 
down between the extreme position straight up and the 
extreme position straight down. The head shall be held 
at each extreme position for at least five seconds. Per- 
form for at least three complete cycles. 

(v) Reading (R). The test subject (keeping eyes 
closed) shall repeat after the test conductor the "rainbow 
passage" at the end of this section. The subject shall talk 
slowly and aloud so as to be heard clearly by the test 
conductor or monitor. The test subject shall read the 
"rainbow passage" at the end of this section. 

(vi) Grimace (G). The test subject shall grimace, 
smile, frown, and generally contort the face using the 
facial muscles. Continue for at least fifteen seconds. 

(vii) Bend over and touch toes (B). The test subject 
shall bend at the waist and touch toes and return to up- 
right position. Repeat for at least thirty seconds. 

(viii) Jogging in place (J). The test subject shall per- 
form jog in place for at least thirty seconds. 

(ix) Normal breathing (NB). Same as exercise (e)(i) 
of this subsection. 

"Rainbow Passage." 

When the sunlight strikes raindrops in the air, they 
act like a prism and form a rainbow. The rainbow is a 
division of white light into many beautiful colors. These 
take the shape of a long round arch, with its path high 
above, and its two ends apparently beyond the horizon. 
There is, according to legend, a boiling pot of gold at 
one end. People look, but no one ever finds it. When a 
man looks for something beyond reach, his friends say 
he is looking for the pot of gold at the end of the 
rainbow. 

(f) The test shall be terminated whenever any single 
peak penetration exceeds five percent for half-masks 
and one percent for full facepieces. The test subject may 
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be refitted and retested. If two of the three required tests 
are terminated, the fit shall be deemed inadequate. 

(g) Calculation of fit factors. 

(i) The fit factor is determined by dividing the aver- 
age challenge agent concentration in the test chamber by 
the average challenge agent concentration inside the res- 
pirator facepiece for the test exercise. 

(ii) The average test chamber concentration is the 
arithmetic average of the test chamber concentration at 
the beginning and at the end of the test. 

(iii) The average peak concentration of the challenge 
agent inside the respirator shall be the arithmetic aver- 
age peak concentrations for each of the nine exercises of 
the test which are computed as the arithmetic average of 
the peak concentrations found for each breath during the 
exercise. 

(iv) The average peak concentration for an exercise 
may be determined graphically if there is not a great 
variation in the peak concentrations during a single 
exercise. 

(h) Interpretation of test results. The fit factor mea- 
sured by the quantitative fit testing shall be the lowest of 
the three fit factors resulting from three independent 
tests. 

(1) Other requirements. 

(i) The test subject shall not be permitted to wear a 
half-mask or full facepiece mask if the minimum fit 
factor of one hundred or one thousand, respectively, 
cannot be obtained. If hair growth or apparel interfere 
with a satisfactory fit, then they shall be altered or re- 
moved so as to eliminate interference and allow а satis- 
factory fit. If a satisfactory fit is still not attained, the 
test subject must use a positive—-pressure respirator such 
as powered air—purifying respirators, supplied—air respi- 
rator, or self-contained breathing apparatus. 

(ii) The test shall not be conducted if there is any hair 
growth between the skin and the facepiece sealing 
surface. 

(iii) If a test subject exhibits difficulty in breathing 
during the tests, she or he shall be referred to a physi- 
cian trained in respirator diseases or pulmonary medi- 
cine to determine whether the test subject can wear a 
respirator while performing her or his duties. 

(iv) The test subject shall be given the opportunity to 
wear the assigned respirator for one week. If the respi- 
rator does not provide a satisfactory fit during actual 
use, the test subject may request another QNFT which 
shall be performed immediately. 

(v) A respirator fit factor card shall be issued to the 
test subject with the following information: 

(A) Name. 

(B) Date of fit test. 

(C) Fit factor obtained for each manufacturer, model 
and approval number of respirator tested. 

(D) Name and signature of the person that conducted 
the test. 

(vi) Filters used for qualitative or quantitative fit 
testing shall be replaced weekly, whenever increased 
breathing resistance is encountered, or when the test 
agent has altered the integrity of the filter media. Or- 
ganic vapor cartridges/canisters shall be replaced daily 
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or sooner if there is any indication of breakthrough by 
the test agent. 

(j) In addition, because the sealing of the respirator 
may be affected, quantitative fit testing shall be re- 
peated immediately when the test subject has a: 

(i) Weight change of twenty pounds or more, 

(ii) Significant facial scarring in the area of the face- 
piece seal, 

(ш) Significant dental changes; i.e., multiple extrac- 
tions without prosthesis, or acquiring dentures, 

(iv) Reconstructive or cosmetic surgery, or 

(v) Any other condition that may interfere with face- 
piece sealing. 

(k) Recordkeeping. 

A summary of all test results shall be maintained for 
three years. The summary shall include: 

(i) Name of test subject. 

(ii) Date of testing. 

(iii) Name of the test conductor. 

(iv) Fit factors obtained from every respirator tested 
(indicate manufacturer, model, size and approval num- 
ber). 

[Statutory Authority: Chapter 49.17 WAC. 87-24-051 (Order 87- 
24), 8 296-62-07739, filed 11/30/87. Statutory Authority; RCW 


49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), 8 296-62- 
07739, filed 4/27/87.) 


WAC 296-62-07741 Appendix D--Medical ques- 
tionnaires--Mandatory. This mandatory appendix con- 
tains the medical questionnaires that must be 
administered to all employees who are exposed to asbes- 
tos above the action level, and who will therefore be in- 
cluded in their employer's medical surveillance program. 
Part 1 of the appendix contains the initial medical ques- 
tionnaire, which must be obtained for all new hires who 
will be covered by the medical surveillance requirements. 
Part 2 includes the abbreviated periodical medical ques- 
tionnaire, which must be administered to all employees 
who are provided. periodic medical examinations under 
the medical surveillance provisions of the standard. 


Part 1 
INITIAL MEDICAL QUESTIONNAIRE 


1. NAME 


2. SOCIAL SECURITY # 


3. CLOCK NUMBER 


. PRESENT OCCUPATION 
. PLANT 


« ADDRESS 


мо ^ Б 


(Zip Code) 
8. TELEPHONE NUMBER 


9. INTERVIEWER 


10. DATE 


11. Date of birth 


Month Day Year 22 23 24 25 26 27 
12. Place of birth 
13. Sex j 1, Male 
2. Female 


[Title 296 WAC—p 1562] 


Title 296 WAC: Labor and Industries, Department of 


14. What is your marital status? 1. Single ___ 4. Separated/ 
2. Married. — Divorced 
3. Widowed — 

15. Race 1. White 4. Hispanic 
2. Black 5. Indian 
3. Asian 6. Other 


16. What is the highest grade completed in school? 
(For example 12 years is completion of high school) 


OCCUPATIONAL HISTORY 


17А. Have you ever worked full time 
(30 hours per week or more) 
for 6 months or more? 


1. Yes . 2. No 


IF YES TO 17A: 


B. Have you ever worked for a year 
or more in any dusty job? 


1. Yes | 2. No __—_— 
3. Does not apply... 


Specify job/industry Total years worked ___ 
Was dust exposure: 1. Mild 2, Moderate, — 3. Severe, 


C. Have you ever been exposed to 
gas or chemical fumes in your work? 
Specify job/industry 


1. Yes 2.No. . 


Total years worked ___ 
Was exposure: 1. Mild 2, Moderate __ 3. Severe __ 


D. What has been your usual occupation or job—the one you 
have worked at the longest? 
1. Job occupation 
2. Number of years employed in this occupation 
3. Position/job title 
4. Business, field or industry .—— — — — ——— o oo O 
(Record on lines the years in which you have worked in any of these industries, 
e.g., 1960-1969.) 


Have you ever worked: 


a 


In a mine? ......... 
In a quarry? .. 
In a foundry? 

In a pottery? .. 
In a cotton, flax o p mill? . 
With asbestos? sese 


--romum 
Dannans 


18. PAST MEDICAL HISTORY 


A. Do you consider yourself to be 
in good health? .... 
If "No" state reaso: 

B. Have you any defect in vision? ................................ 
If "vss" state nature of defect 

C. Have you any hearing defect? wo. cscs 
If "ves" state nature of defect 


D. Are you suffering from or have you ever suffered from: 


a. Epilepsy (or fits, seizures, 
convulsions)? 

b. Rheumatic fever? 

c. Kidney disease? 

d. Bladder disease? 

e. Diabetes? 

f. Jaundice? 


19, CHEST COLDS AND CHEST ILLNESSES 


19A. If you get a cold, does it usually 
во to your chest? (Usually means l.Ye |. 2No . 
more than 1/2 the time.) 3. Don't get colds __ 


20A. During the past 3 years, have you had 2.No, . 
any chest illnesses that have kept you ` 


off work, indoors at home, or in bed? 


1. Yes | — 


IF YES TO 20A: 


l.Yes ___ 2. No 
3. Does not apply ___ 


B. Did you produce phlegm with any of 
these chest illnesses? 


Number of illnesses — 
No such illnesses __ 


C. In the last 3 years, how many such 
illnesses with (increased) phlegm did 
you have which lasted a week or more? 


21. Did you have any lung trouble before l.Yes |  2.No 


{һе age of 16? 


(1990 Ed.) 


22. Have you ever had any of the following? 


1A. Attacks of bronchitis? 


IF YES TO 1А: 


B. Was it confirmed by a doctor? 


C. At what age was your first attack? 


2A. Pneumonia? (include broncho- 


pneumonia) 


IF YES TO 2А: 


B. Was it confirmed by a doctor? 


C. At what age did you first have it? 


3A. Hay fever? 


IF YES TO 3А: 


B. Was it confirmed by a doctor? 


C. At what age did it start? 


23A. Have you ever had chronic bronchitis? 


IF YES TO 23А: 


B. Do you still have it? 


C. Was it confirmed by a doctor? 


D. At what age did it start? 


24A. Have you ever had emphysema? 


IF YES TO 24A: 


B. Do you still have it? 


C. Was it confirmed by a doctor? 


D. At what age did it start? 


25A. Have you ever had asthma? 
IF YES TO 25А: 


B. Do you still have it? 


C. Was it confirmed by a doctor? 


D. At what age did it start? 


E. If you no longer have it, at 
what age did it stop? 


26. Have you ever had: 
А. Any other chest illness? 
If yes, please specify 
B. Any chest operations? 
If yes, please specify 
C. Any chest injuries? 


1f yes, please specify 


27А. Has a doctor ever told you that you 


had heart trouble? 


IF YES TO 27А: 


B. Have you ever had treatment for heart 


trouble in the past 10 years? 
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lYes | .2 No, . 
3. Does not apply. 


Аре in years —— 
Does not apply _— 


l.Yes | 2. № 


1. Yes = 2. No__ 
3. Does not apply ___ 


Age in years ___ 
Does not apply. — 


LYe ...  2.No0. 


1. Yes .— 2.No. 
3. Does not apply. 


Age in years __ 
Does not apply... 


]l.Yes | 2.No —. 


]l.Yes | 2.No — 
3. Does not apply. 


l.Yess —— 2No . 
3. Does not apply. 


Age inyears ___ 
Does not apply. 


1. Yes 2No . 
l. Yes = 2No.. 
3. Does not apply. 

1. Yes ^ | 2.No. 
3. Does not apply 
Age in years ___ 

Does not apply ___ 
l.Yes __ 2.No __ 
1.Yes_ —2No . 


3. Does not apply. 


l.Yes .— 2. М . 
3. Does not apply ___ 


Age in years — — 
Does not apply  — 


Age stopped ___ 
Does not apply ___ 


l.Yes | 2No . 
1Yes_ 2No , 
1l.Yes — 2.No. 
]l.Yes | 2No . 
lYes |, 2.Мо__ 


3. Does not apply — 
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28A. Has a doctor ever told you that you i.Yes |  2.No 
had high blood pressure? 


IF YES TO 28A: 
B. Have you had any treatment for high і. Yes | 2No 
blood pressure (hypertension) in the 3. Does not apply . 
past 10 years? 


29. When did you last have your chest 


x-rayed? (Year) me 
27 28 

30. Where did you last have your chest x-rayed (if known)? 

What was the outcome? 
FAMILY HISTORY 
31. Were either of your natural parents ever told by a doctor 

that they had a chronic lung condition such as: 

FATHER MOTHER 


1. Yes 2.No 3.Don't 1. Yes 2.No  3.Don't 
Know Know 


A. Chronic 
Bronchitis? 


. Emphysema? 


. Asthma? 


. Lung cancer? 


m oo w 


. Other chest 
conditions? 


т 


. Is parent 
currently alive? 


G. Please specify __ Age if living __ Age if living 
___ Age at death ___ Age at death 
___ Don't know . .. Don't know 


H. Please specify cause of death 
COUGH 


32A. Do you usually have a cough? (Count 
a cough with first smoke or on first 
going out of doors. Exclude clearing 
of throat.) (If no, skip to question 
32С.) 


1. Меѕ —  2.No 


B. Do you usually cough as much as 4 to l Yes | 2. № 
6 times a day 4 or more days out of 
the week? 


C. Do you asually cough at all on getting l.Yes 2. No 


up or first thing in the morning? 


D. Do you usually cough at all during the l.Yes — 2. № 
rest of the day or at night? 


IF YES TO ANY OF ABOVE (32A, В, C, on D), ANSWER THE FOLLOWING. IF NO TO 
ALL, CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE 


E. Do you usually cough like this on most l Үеѕ 2.No, |. 
days for 3 consecutive months or more 3. Does not apply ___ 
during the year? р 


Е. For how many years have you had Number of years — — 
the cough? Does not apply — 


33A. Do you usually bring up phlegm from l.Yes  2.No, . 
your chest? (Count phlegm with 
the first smoke or on first going 
out of doors. Exclude phlegm from 
the nose. Count swallowed phlegm.) 
(If no, skip to 33C.) 


B. Do you usually bring up phlegm like l.Yes | 2. № 
this as much as twice a day 4 or 
more days out of the week? 


C. Do you usually bring up phlegm at 1.Үе || 2.No 
all on getting up or first thing in 
the morning? 


D. Do you usually bring up phlegm at ail l.Yes __ 2. № 
during the rest of the day or at night? 
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IF YES TO ANY OF THE ABOVE (33А, B, C, on D), ANSWER THE FOLLOWING: IF NO 
TO ALL, CHECK DOES NOT APPLY AND SKIP TO 34A. 


E. Do you bring up phlegm like this on 
most days for 3 consecutive months 
or more during the year? 


F. For how many years have you had 
trouble with phlegm? 


EPISODES OF COUGH AND PHLEGM 


34A. Have you had periods or episodes of 
(increased*) cough and phlegm lasting 
for 3 weeks or more each year? 
*(For persons who usually have cough 
and/or phlegm.) 


IF YES TO 34A: 


B. For how long have you had at least 
1 such episode per year? 


WHEEZING 
35A. Does your chest ever sound wheezy or 
whistling: 
1. When you have a cold? 


2. Occasionally apart from colds? 
3. Most days or nights? 


IF YES TO 1, 2, OR 3 IN 35A: 


B. For how many years has this been 
present? 


36A. Have you ever had an attack of 
wheezing that has made you feel 
short of breath? 


IF YES TO 36A: 


B. How old were you when you had your 
first such attack? 


C. Have you had 2 or more such episodes? 


D. Have you ever required medicine or 
treatment for the(se) attack(s)? 


BREATHLESSNESS 


37. If disabled from walking by any condition 
other than heart or lung disease, please 
describe and proceed to question 39A. 
Nature of condition(s) 


1.Yes | 2.No . 
3. Does not apply ___ 


Number of years M 
Does not apply — 


Number of years — 
Does not apply __ 


1. Yes | 2No . 
l.Yes | 2No, . 
1. Ys 2. No 


Number of years. — 
Does not app ___ 


l.Yes, |  2.No 


Age in years —— 
Does not apply ___ 


.Yes | 2, No__ 
. Does not apply ___ 


шо н 


‚Үе 2. М . 
. Does not apply __ 


[m 


38A. Are you troubled by shortness of breath 
when hurrying on the level or walking 
up a slight hill? 


IF YES TO 38A; 


B. Do you have to walk slower than 
people of your age on the level 
because of breathlessness? 


C. Do you ever have to stop for breath when 
walking at your own pace on the level? 


D. Do you ever have to stop for breath 
after walking about 100 yards (or 
after a few minutes) on the level? 


E. Are you too breathless to leave the 
house or breathless on dressing or 
climbing one flight of stairs? 


TOBACCO SMOKING 
39A. Have you ever smoked cigarettes? (No 
means less than 20 packs of cigarettes or 


12 oz. of tobacco in a lifetime or less 
than 1 cigarette a day for 1 year.) 


IF YES TO 39A: 


B. Do you now smoke cigarettes (as of 
one month ago)? 


C. How old were you when you first 
started regular cigarette smoking? 
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.Yes | 2.No . 
. Does not apply __ 


Wwe 


Yess 2. No___ 
. Does not apply ___ 


[um 


l.Yes . 2No, 
3. Does not apply. — 


_ 


‚Үе __ 2.Мо__ 
3. Does not арр!у___ 


LYe __ 2No 
3. Does not apply. — 


Age іп years__ 
Does not apply ___ 
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D. If you have stopped smoking cigarettes 
completely, how old were you when you 
stopped? 


E. How many cigarettes do you smoke per 
day now? 


F. On the average of the entire time you 
smoked, how many cigarettes did you 
smoke per day? 


G. Do you or did you inhale the 
cigarette smoke? 


40A. Have you ever smoked a pipe regularly? 
(Yes means more than 12 ounces of 
tobacco in a lifetime.) 


IF YES TO 40A: 
FOR PERSONS WHO HAVE EVER SMOKED A PIPE 


B. 1. How old were you when you started 
to smoke a pipe regularly? 


2. If you have stopped smoking a pipe 
completely, how old were you when 
you stopped? 


C. On the average over the entire time 
you smoked a pipe, how much pipe 
tobacco did you smoke per week? 


D. How much pipe tobacco are you 
smoking now? 


E. Do you or did you inhale the 
pipe smoke? 


41A. Have you ever smoked cigars regularly? 
(Yes means more than 1 cigar a week 
for a year.) 


IF YES TO 41А: 
FOR PERSONS WHO HAVE EVER SMOKED CIGARS 


B. 1. How old were you when you started 
smoking cigars regularly? 


2. If you have stopped smoking cigars 
completely, how old were you when 
you stopped? 


C. On the average over the entire time you 
smoked cigars, how many cigars did you 
smoke per week? 


D. How many cigars are you 


Aged stopped — — 
Check if still 
smoking — . 

Does not apply ___ 


Cigarettes per дау ___ 
Does not apply ___ 


Cigarettes per day — 
Does not apply ___ 


1. Does not apply ___ 
2. Not atall_ 

3. Slightly ___ 

4. Moderately ___ 

5. Deeply ___ 


1Yes_ |  2.No 


Age 


Age stopped 
Check if still 
smoking pipe 
Does not apply 


. Oz, per week 
(a standard pouch 
of tobacco contains 
1-1/2 ounces) 

_ Does not apply 


oz. per week 
Not currently 
smoking a pipe 


1. Never smoked 
2. Not at all 

3. Slightly 

4. Moderately 

5. Deeply 


l. Yes 2. No 


Age 


Age stopped 
Check if stil] 
smoking cigars 
Does not apply 


| 


Cigars per week 
Does not apply 


Cigars per week 


smoking per week now? Check if not 
smoking cigars 
currently 232 
Е. Do you or did you inhale 1. Never smoked КИЕ 
the cigar smoke? 2. Not at all Nm 
3. Slightly ERE 
4. Moderately NN 
5. Deeply PRA, 
Signature Date 
Part 2 
PERIODIC MEDICAL QUESTIONNAIRE 
1. NAME 


2. SOCIAL SECURITY # 


3. CLOCK NUMBER 


4. PRESENT OCCUPATION 
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5. PLANT 


6. ADDRESS 


(Zip Code) 


8. TELEPHONE NUMBER 


9. INTERVIEWER 


10, DATE 


16 17 18 19 20 2l 


11. What is your marital status? 1. Single ^ .4. Separated/ 
2. Married — Divorced 
3. Widowed ___ 


12. OCCUPATIONAL HISTORY 

12A. In the past year, did you 
work full time (30 hours per 
week or more) for 6 months 
or more? 


IF YES TO 12A: 


12B. In the past year, did you 
work in a dusty job? 


1. Yes_ . 2.No. . 
3. Does not apply. 


12C. Was dust exposure; 1. Mild. 2. Moderate | 3. Severe __ 


12D, In the past year, were you І. Yes_ . 2.No_ . 
exposed to gas or chemical 


fumes in your work? 
12E. Was exposure: 1, Mild ___ 2. Moderate 3. Severe ___ 
12F. In the past year, 


what was your: 1. Job/occupation? 
2. Position/job title? 


13. RECENT MEDICAL HISTORY 


13A. Do you consider yourself to 
be in good health? Yes No 


If No, state reason 


13B. In the past year, have you Yes 
developed: Epilepsy? 
Rheumatic fever? 
Kidney disease? 
Bladder disease? 


Е 


КЕКЕ 


Diabetes? 
Jaundice? 
Cancer? 
14. CHEST COLDS AND CHEST ILLNESS 
14A. If you get a cold, does it usually 
go to your chest? (Usually means lYes | 2.No , 


more than 1/2 the time.) 3. Don't get colds : 
15A. During the past year, have you had 
any chest illnesses that have 
kept you off work, indoors at home, 
or in bed? 


1, Yes , 2No, 
3. Does not apply ___ 


IF YES TO 154: 


lYes ., 2.No,. 
3. Does not apply ___ 


15B. Did you produce phlegm with any 
of these chest illnesses? 


Number of illnesses. 
No such illnesses. 


15C. In the past year, how many such 
illnesses with (increased) phlegm 
did you have which lasted a week 
or more? 


16. RESPIRATORY SYSTEM 


In the past year have you had: 


Yes or No Further Comment on 
Positive Answers 
Asthma È 
Bronchitis 
Hay fever КЕЯ 


Other allergies 
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Yes or No Further Comment on 


Positive Answers 


Pneumonia 
Tuberculosis 
Chest surgery 
Other lung 
Problems 
Heart disease 


Do you have: 


Yes or No Further Comment on 


Positive Answers 


Frequent colds 
Chronic cough 
Shortness of breath 
when walking or 
climbing one flight 
of stairs 


Do you: 
Wheeze 
Cough up phlegm 


Smoke cigarettes Packs per day _ Ном many years ___ 


Date Signature 


[Statutory Authority: Chapter 49.17 WAC. 87--24-051 (Order 87— 
24), 8 296-62-07741, filed 11/30/87. Statutory Authority; RCW 
49.17.050(2) and 49.17.040. 87—10—008 (Order 87-06), $ 296-62- 
07741, filed 4/27/87.] : 


WAC 296-62-07743 Appendix E--Interpretation 
and classification of chest roentgenograms—-Mandatory. 
(1) Chest roentgenograms shall be interpreted and clas- 
sified in accordance with a professionally accepted class- 
ification system and recorded on an interpretation form 
following the format of the CDC/NIOSH (M) 2.8 form. 
As a minimum, the content within the bold lines of this 
form (items one through four) shall be included. This 
form is not to be submitted to NIOSH. 

(2) Roentgenograms shall be interpreted and classi- 
fied only by a B-reader, a board eligible/certified radi- 
ologist, or an experienced physician with known 
expertise in pneumoconioses. 

(3) All interpreters, whenever interpreting chest 
roentgenograms made under this section, shall have im- 
mediately available for reference a complete set of the 
ILO-U/C International Classification of Radiographs 
for Pneumoconioses, 1980. 

[Statutory Authority: Chapter 49.17 WAC. 87-24-051 (Order 87- 
24), $ 296-62-07743, filed 11/30/87. Statutory Authority: RCW 


49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296-62- 
07743, filed 4/27/87.] 


WAC 296-62-07745. Appendix F--Work practices 
and engineering controls for automotive brake repair op- 
erations--Nonmandatory. This appendix is intended as 
guidance for employers in the automotive brake and 
clutch repair industry who wish to reduce their employ- 
ees! asbestos exposures during repair operations to levels 
below the new standard's action level (0.1 f/cc). 
WISHA believes that employers in this industry sector 
are likely to be able to reduce their employees' exposures 
to asbestos by employing the engineering and work 
practice controls described in subsections (1) and (2) of 
this section. Those employers who choose to use these 
controls and who achieve exposures below the action 
level will thus be able to avoid any burden that might be 
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imposed by complying with such requirements as medi- 
cal surveillance, recordkeeping, training, respiratory pro- 
tection, and regulated areas, which are triggered when 
employee exposures exceed the action level or permissi- 
ble exposure limits. | 

Asbestos exposure in the automotive brake and clutch 
repair industry occurs primarily during the replacement 
of clutch plates and brake pads, shoes, and linings. As- 
bestos fibers may become airborne when an automotive 
mechanic removes the asbestos—containing residue that 
has been deposited as brakes and clutches wear. Em- 
ployee exposures to asbestos occur during the cleaning of 
the brake drum or clutch housing. 

WISHA believes that employers engaged in brake re- 
pair operations who implement any of the work practices 
and engineering controls described in subsections (1) 
and (2) of this section may be able to reduce their em- 
ployees' exposures to levels below the action level (0.1 
fiber/cc). These control methods and the relevant record 
evidence on these and other methods are described in the 
following sections. 

(1) Enclosed cylinder/HEPA vacuum system method. 

The enclosed cylinder-vacuum system used in one of 
the facilities visited by representatives of the National 
Institute for Occupational Safety and Health (NIOSH) 
during a health hazard evaluation of brake repair facili- 
ties consists of three components: 

(a) A wheel-shaped cylinder designed to cover and 
enclose the wheel assembly; 

(b) A compressed-air hose and nozzle that fits into a 
port in the cylinder; and 

(c) A HEPA-filtered vacuum used to evacuate air- 
borne dust generated within the cylinder by the com- 
pressed air. 

To operate the system, the brake assembly is enclosed 
in a cylinder that has viewing ports to provide visibility 
and cotton sleeves through which the mechanic can han- 
dle the brake assembly parts. The cylinder effectively 
isolates asbestos dust in the drum from the mechanic's 
breathing. zone. One company manufactures the brake 
assembly isolation cylinder. The cylinder is equipped 
with built-in compressed-air guns and a connection for 
a vacuum cleaner equipped with a high efficiency par- 
ticulate air (HEPA) filter. This type of filter is capable 
of removing all particles greater than 0.3 microns from 
the air. When the vacuum cleaner's filter is full, it must 
be replaced according to the manufacturer's instruction, 
and appropriate HEPA-filtered dual cartridge respira- 
tors should be worn during the process. The filter of the 
vacuum cleaner is assumed to be contaminated with as- 
bestos fibers and should be handled carefully, wetted 
with a fine mist of water, placed immediately in a la- 
belled plastic bag, and disposed of properly. When the 
cylinder is in place around the. brake assembly and the 
HEPA vacuum is connected, compressed air is blown 
into the cylinder to loosen the residue from the brake 
assembly parts. The vacuum then evacuates the loosened 
material from-within the cylinder, capturing the airborne 
material оп the HEPA filter. 

The HEPA vacuum system can be disconnected from 
the. brake assembly isolation cylinder when. the cylinder 
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is not being used. The HEPA vacuum can then be used 
for clutch facing work, grinding, or other routine 
cleaning. 

(2) Compressed air/solvent system method. 

A compressed-air hose fitted at the end with a bottle 
of solvent can be used to loosen the asbestos—containing 
residue and to capture the resulting airborne particles in 
the solvent mist. The mechanic should begin spraying 
the asbestos-contaminated parts with the solvent at a 
sufficient distance to ensure that the asbestos particles 
are not dislodged by the velocity of the solvent spray. 
After the asbestos particles are thoroughly wetted, the 
spray may be brought closer to the parts and the parts 
may be sprayed as necessary to remove grease and other 
material. The automotive parts sprayed with the mist are 
then wiped with a rag, which must then be disposed of 
appropriately. Rags should be placed in a labelled plastic 
bag or other container while they are still wet. This en- 
sures that the asbestos fibers will not become airborne 
after the brake and clutch parts have been cleaned. (If 
cleanup rags are laundered rather than disposed of, they 
must be washed using methods appropriate for the laun- 
dering of asbestos—contaminated materials.) 

WISHA believes that a variant of this compressed— 
air/solvent mist process offers advantages over the com- 
pressed-air/solvent mist technique discussed above, both 
in terms of costs and employee protection. The variant 
involves the use of spray cans filled with any of several 
solvent cleaners commercially available from auto supply 
stores. Spray cans of solvent are inexpensive, readily 
available, and easy to use. These cans will also save 
time, because no solvent delivery system has to be as- 
sembled, i.e., no compressed-air hose/mister ensemble. 
OSHA believes that.a spray can will deliver solvent to 
the parts to be cleaned with considerably less force than 
the alternative compressed-air delivery system described 
above, and will thus generate fewer airborne asbestos fi- 
bers than the compressed-air method. The agency 
therefore believes that the exposure levels of automotive 
repair mechanics using the spray can/solvent mist pro- 
cess will be even lower than the exposures reported by 
NIOSH for the compressed-air/solvent mist system 
(0.08 f/cc). 

(3) Information on the effectiveness of various control 
measures. 

The amount of airborne asbestos generated during 
brake and clutch repair operations depends on the work 
practices and engineering controls used during the repair 
or removal activity. 

(a) Prohibited methods. 

The use of compressed air to blow the asbestos—con- 
taining residue off the surface of the brake drum re- 
moves the residue effectively but simultaneously 
produces an airborne cloud of asbestos fibers. According 
to NIOSH, the peak exposures of mechanics using this 
technique were as high as fifteen fibers/cc, and eight- 
hour TWA exposures ranged from 0.03 to 0.19 f/cc. 

Dr. William J. Nicholson of the Mount Sinai School 
of Medicine cited data from Knight and Hickish (1970) 
that indicated that the concentration of asbestos ranged 
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from 0.84 to 5.35 f/cc over a sixty-minute sampling pe- 
riod when compressed air was being used to blow out the 
asbestos—containing residue from the brake drum. In the 
same study, a peak concentration of eighty-seven f/cc 
was measured for a few seconds during brake cleaning 
performed with compressed air. Rohl et al. (1976) mea- 
sured area concentrations (of unspecified duration) 
within three to five feet of operations involving the 
cleaning of brakes with compressed air and obtained 
readings ranging from 6.6 to 29.8 f/cc. Because of the 
high exposure levels that result from cleaning brake and 
clutch parts using compressed air, WISHA has prohib- 
ited this practice in the revised standard. 

(b) Ineffective methods. 

When dry brushing was used to remove the asbestos— 
containing residue from the brake drums and wheel as- 
semblies, peak exposures measured by NIOSH ranged 
from 0.61 to 0.81 f/cc, while eight-hour TWA levels 
were at the new standard's permissible exposure limit 
(PEL) of 0.2 f/cc. Rohl and his colleagues collected area 
samples one to three feet from a brake cleaning opera- 
tion being performed with a dry brush, and measured 
concentrations ranging from 1.3 to 3.6 f/cc; however, 
sampling times and TWA concentrations were not pre- 
sented in the Rohl et al. study. 

When a brush wetted with water, gasoline, or 
Stoddart solvent was used to clean the asbestos-con- 
taining residue from the affected parts, exposure levels 
(eight-hour TW As) measured by NIOSH also exceeded 
the new 0.2 f/cc PEL, and peak exposures ranged as 
high as 2.62 f/cc. 

(c) Preferred methods. 

Use of an engineering control system involving a cyl- 
inder that completely encloses the brake shoe assembly 
and a high efficiency particulate air (HEPA) filter- 
equipped vacuum produced eight-hour TWA employee 
exposures of 0.01 f/cc and peak exposures ranging from 
nondetectable to 0.07 f/cc. (Because this system 
achieved exposure levels below the standard's action 
level, it is described in detail above.) Data collected by 
the Mount Sinai Medical Center for Nilfisk of America, 
Inc., the manufacturer of the brake assembly enclosure 
system, showed that for two of three operations sampled, 
the exposure of mechanics to airborne asbestos fibers 
was nondetectable. For the third operator sampled by 
Mt. Sinai researchers, the exposure was 0.5 f/cc, which 
the authors attributed to asbestos that had contaminated 
the operator's clothing in the. course of previous brake 
repair operations performed without the enclosed 
cylinder/vacuum system. 

Some automotive repair facilities use a compressed— 
air hose to apply a solvent mist to remove the asbestos— 
containing residue from the brake drums before repair. 
The NIOSH data indicated that mechanics employing 
this method experienced. exposures (eight-hour TWAs) 
of 0.8 f/cc, with peaks of 0.25 to 0.68 f/cc. This tech- 
nique, and a variant of it, that WISHA believes is both 
less costly and more effective in reducing employee ex- 
posures, is described in greater detail in subsections (1) 
and (2) of this section. 

(4) Summary. 
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In conclusion, WISHA believes that it is likely that 
employers in the brake and clutch repair industry will be 
able to avail themselves of the action level trigger built 
into the revised standard if they conscientiously employ 
one of the three control methods described above: The 
enclosed cylinder/ HEPA vacuum system, the com- 
pressed air/solvent method, or the spray can/solvent 
mist system. 


[Statutory Authority: Chapter 49.17 RCW. 89-11-035 (Order 89— 
03), $ 296-62-07745, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 29662-07745, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87—06), $ 296- 
62-07745, filed 4/27/87.] 


WAC 296-62-07747 Appendix G--Substance tech- 
nical information for asbestos--Nonmandatory. (1) Sub- 
stance identification. 

(a) Substance: "Asbestos" is the name of a class of 
magnesium-silicate minerals that occur in fibrous form. 
Minerals that are included in this group are chrysotile, 
crocidolite, amosite, tremolite asbestos, anthophyllite as- 
bestos, and actinolite asbestos. 

(b) Asbestos is used in the manufacture of heat—re- 
sistant clothing, automotive brake and clutch linings, 
and a variety of building materials including floor tiles, 
roofing felts, ceiling tiles, asbestos-cement pipe and 
sheet, and fire-resistant drywall. Asbestos is also present 
in pipe and boiler insulation materials, and in sprayed— 
on materials located on beams, in crawlspaces, and be- 
tween walls. 

(c) The potential for a product containing asbestos, 
tremolite, anthophyllite, and actinolite to release 
breatheable fibers depends on its degree of friability. 
Friable means that the material can be crumbled with 
hand pressure and is therefore likely. to emit fibers. The 
fibrous or fluffy sprayed-on materials used for fire- 
proofing, insulation, or sound proofing are considered to 
be friable, and they readily release airborne fibers if dis- 
turbed. Materials such as vinyl-asbestos floor tile or 
roofing felts are considered nonfriable and generally do 
not emit airborne fibers unless subjected to sanding or 
sawing operations. Asbestos-cement pipe or sbeet can 
emit airborne fibers if the materials are cut or sawed, or 
if they are broken during demolition operations. 

(d) Permissible exposure: Exposure to airborne asbes- 
tos fibers may not exceed 0.2 fibers per cubic centimeter 
of air (0.2 f/cc) averaged over the eight-hour workday 
(time weighted average), or 0.1 fibers per cubic centi- 
meter of air (0.1 f/cc) during any fifteen minute period, 
(excursion limit). 

(2) Health hazard data. 

(a) Asbestos can cause disabling respiratory disease 
and various types, of cancers if the fibers are. inhaled. 
Inhaling or ingesting fibers from contaminated clothing 
or skin can also result in these diseases. The symptoms 
of these diseases generally do not appear for twenty or 
more years after initial exposure.. 

(b) Exposure to asbestos has been shown to cause lung 
cancer, mesothelioma, and cancer of the stomach and 
colon. Mesothelioma. is à rear cancer of the thin mem- 
brane lining of the chest and abdomen. Symptoms of 
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mesothelioma include shortness of breath, pain in the 
walls of the chest, and/or abdominal pain. 

(3) Respirators and protective clothing. 

(a) Respirators: You are required to wear a respirator 
when performing tasks that result in asbestos exposure 
that exceeds 0.2 fibers per cubic centimeter of air (0.2 
f/cc) as an eight-hour time weighted average and/or 1.0 
fiber per cubic centimeter (1 f/cc) during any 15 minute 
period (excursion limit). These conditions can occur 
while your employer is in the process of installing engi- 
neering controls to reduce asbestos exposure, or where 
engineering controls are not feasible to reduce asbestos 
exposure. Air-purifying respirators equipped with a 
high-efficiency particulate air (HEPA) filter can be 
used where airborne asbestos fiber concentrations do not 
exceed 2 f/cc; otherwise, air-supplied, positive-pressure, 
full facepiece respirators must be used. Disposable res- 
pirators or dust masks are not permitted to be used for 
asbestos work. For effective protection, respirators must 
fit your face and head snugly. Your employer is required 
to conduct fit tests when you are first assigned a respi- 
rator and every six months thereafter. Respirators 
should not be loosened or removed in work situations 
where their use is required. 

(b) Protective clothing: You are required to wear pro- 
tective clothing in work areas where asbestos fiber con- 
centrations exceed the permissible exposure limits to 
prevent contamination of the skin. Where protective 
clothing is required, your employer must provide you 
with clean garments. Unless you are working on a large 
asbestos removal or demolition project, your employer 
must also provide a change room and separate lockers 
for your street clothes and contaminated work clothes. If 
you are working on a large asbestos removal or demoli- 
tion project, and where it is feasible to do so, your em- 
ployer must provide a clean room, shower, and 
decontamination room contiguous to the work area. 
When leaving the work area, you must remove contami- 
nated clothing before proceeding to the shower. If the 
shower is not adjacent to the work area, you must vac- 
uum your clothing before proceeding to the change room 
and shower. To prevent inhaling fibers in contaminated 
change rooms and showers, leave your respirator on until 
you leave the shower and enter the clean change room. 

(4) Disposal procedures and cleanup. 

(a) Wastes that are generated by processes where as- 
bestos is present include: 

(i) Empty asbestos shipping containers. 

(ii) Process wastes such as cuttings, trimmings, or re- 
ject material. 

(iii) Housekeeping waste from 
vacuuming. 

(iv) Asbestos fireproofing or insulating material that 
is removed from buildings. 

(v) Building products that contain asbestos removed 
during building renovation or demolition. 

(vi) Contaminated disposable protective clothing. 

(b) Empty shipping bags can be flattened under ex- 
haust hoods and packed into airtight containers for dis- 
posal. Empty shipping drums are difficult to clean and 
should be sealed. 
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(c) Vacuum bags or disposable paper filters should 
not be cleaned, but should be sprayed with a fine water 
mist and placed into a labeled waste container. 

(d) Process waste and housekeeping waste should be 
wetted with water or a mixture of water and surfactant 
prior to packaging in disposable containers. 

(e) Material containing asbestos that is removed from 
buildings must be disposed of in leaktight 6—mil thick 
plastic bags, plastic-lined cardboard containers, or plas- 
tic-lined metal containers. These wastes, which are re- 
moved while wet, should be sealed in containers before 
they dry out to minimize the release of asbestos fibers 
during handling. 

(5) Access to information. 

(a) Each year, your employer is required to inform 
you of the information contained.in this standard and 
appendices for asbestos. In addition, your employer must 
instruct you in the proper work practices for handling 
materials containing asbestos and the correct use of pro- 
tective equipment. 

(b) Your employer is required to determine whether 
you are being exposed to asbestos. You or your repre- 
sentative has the right to observe employee measure- 
ments and to record the results obtained. Your employer 
is required to inform you of your exposure, and, if you 
are exposed above the permissible limits, he or she is re- 
quired to inform you of the actions that are being taken 
to reduce your exposure to within the permissible limits. 

(c) Your employer is required to keep records of your 
exposures and medical examinations. These exposure re- 
cords must be kept for at least thirty years. Medical re- 
cords must be kept for the period of your ове 
plus thirty years. 

(d) Your employer is required to release your expo- 
sure and medical records to your physician or designated 
representative upon your written request. 


[Statutory Authority: Chapter 49.17 RCW. 89-11—035 (Order 89- 
03), 8 296-62-07747, filed 5/15/89, effective 6/30/89; 87-24-051 
(Order 87—24), $ 29662-07747, filed 11/30/87. Statutory Authority: 
RCW 49.17.050(2) and 49.17.040. 87-10-008 (Order 87-06), § 296— 
62-07747, filed 4/27/87.] 


WAC 296-62-07749 Appendix H--Medical surveil- 
lance guidelines for asbestos--Nonmandatory. (1) Route 
of entry inhalation, ingestion. 

(2) Toxicology. 

Clinical evidence of the adverse effects associated with 
exposure to asbestos is present in the form of several 
well-conducted epidemiological studies of occupationally 
exposed workers, family contacts of workers, and persons. 
living near asbestos mines. These studies have shown a 
definite association between exposure to asbestos and an 
increased incidence of lung cancer, pleural and 
peretoneal misothelioma, gastrointestinal cancer, and as- 
bestosis. The latter is a disabling fibrotic lung disease 
that is caused only by exposure to asbestos. Exposure to 
asbestos has also been associated with an increased inci- 
dence of esophageal, kidney, laryngeal, pharyngeal, and 
buccal cavity cancers. As with other known chronic oc- 
cupational diseases, disease associated with asbestos 
generally appears about twenty years following the first 
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occurrence of exposure: There are no known acute ef- 
fects associated with exposure to asbestos. 

Epidemiological studies indicate that the risk of lung 
cancer among exposed workers who smoke cigarettes is 
greatly increased over the risk of lung cancer among 
nonexposed smokers or exposed nonsmokers. These stud- 
ies suggest that cessation of smoking will reduce the risk 
of lung cancer for a person exposed tó asbestos but will 
not reduce it to the same level of risk as that existing for 
an exposed worker who has never smoked. 

(3) Signs and symptoms of exposure-related disease. 

The signs and symptoms of lung cancer or gastroin- 
testinal cancer induced by exposure to asbestos are not 
unique, except that a chest x—ray of an exposed patient 
with lung cancer may show pleural plaques, pleural cal- 
cification, or pleural fibrosis. Symptoms characteristic of 
mesothelioma include shortness of breath, pain in the 
walls of the chest, or abdominal pain. Mesothelioma has 
a much longer latency period compared with lung cancer 
(forty years versus fifteen to twenty years), and 
mesothelioma is therefore more likely to be found among 
workers who were first exposed to asbestos at an early 
age. Mesothelioma is always fatal. 

Asbestosis is pulmonary fibrosis caused by the accu- 
mulation of asbestos fibers in the lungs. Symptoms in- 
clude shortness of breath, coughing, fatigue, and vague 
feelings of sickness. When the fibrosis worsens, shortness 
of breath occurs even at rest. The diagnosis of asbestosis 
is based on a history of exposure to asbestos, the pres- 
ence of characteristic radiologic changes, endinspiratory 
crackles (rales), and other clinical features of fibrosing 
lung disease. Pleural plaques and thickening are ob- 
served on x-rays taken during the early stages of the 
disease. Asbestosis is often a progressive disease even in 
the absence of continued exposure, although this appears 
to be a highly individualized characteristic. In severe 
cases, death may be caused by respiratory or cardiac 
failure. 

(4) Surveillance and preventive considerations. 

As noted above, exposure to asbestos has been linked 
to an increased risk of lung cancer, mesothelioma, gas- 
trointestinal cancer, and asbestosis among occupationally 
exposed workers. Adequate screening tests to determine 
an employee's potential for developing serious chronic 
diseases, such as cancer, from exposure to asbestos do 
not presently exist. However, some tests, particularly 
chest x-rays and pulmonary function tests, may indicate 
that an employee has been overexposed to asbestos in- 
creasing his or her risk of developing exposure-related 
chronic diseases. It is important for the physician to be- 
come familiar with the operating conditions in which 
occupational exposure to asbestos is likely to occur. This 
is particularly important in evaluating medical and work 
histories and in conducting physical examinations. When 
an active employee has been identified as having been 
overexposed to asbestos measures taken by the employer 
to eliminate or mitigate further exposure should also 
lower the risk of serious long-term consequences. 

The employer is required to institute a medical sur- 
veillance program for all employees who are or will be 
exposed to asbestos at or above the action level (0.1 fiber 
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per cubic centimeter of air). All examinations and pro- 
cedures must be performed by or under the supervision 
of a licensed physician, at a reasonable time and pase 
and at no cost to the employee. 

Although broad latitude is given to the physician in 
prescribing specific tests to be included in the medical 
surveillance program, WISHA requires inclusion of the 
following elements in the routine examination: 

(a) Medical and work histories with special emphasis 
directed to symptoms of the respiratory system, cardio- 
vascular system, and digestive tract. 

(b) Completion of the respiratory disease question- 
naire contained in WAC 296-62-07741, Appendix D. 

(c) A physical examination including a chest roent- 
genogram and pulmonary function test that includes 
measurement of the employee's forced vital capacity 
(FVC) and forced expiratory volume at one second 
(ЕЕҮ,). 

(d) Any laboratory or other test that the examining 
physician deems by sound medical practice to be 
necessary. 

The employer is required to make the prescribed tests 
available at least annually to those employees covered; 
more often than specified if recommended by the exam- 
ining physician; and upon termination of employment. 

The employer is required to provide the physician with 
the following information: A copy of this standard and 
appendices; a description of the employee's duties as 
they relate to asbestos exposure; the employee's repre- 
sentative level of exposure to asbestos; a description of 
any personal protective and respiratory equipment used; 
and information from previous medical examinations of 
the affected employee that is not otherwise available to 
the physician. Making this information available to the 
physician will aid in the evaluation of the employee's 
health in relation to assigned duties and fitness to wear 
personal protective equipment, if required. 

The employer is required to obtain a written opinion 
from the examining physician containing the results of 
the medical examination; the physician's opinion as to 
whether the employee has any detected medical condi- 
tions that would place the employee at an increased risk 
of exposure-related disease; any recommended limita- 
tions on the employee or on the use of personal protec- 
tive equipment; and a statement that the employee has 
been informed by the physician of the results of the 
medical examination and of any medical conditions re- 
lated to asbestos exposure that require further explana- 
tion or treatment. This written opinion must not reveal 
specific findings or diagnoses unrelated to exposure to 
asbestos and a copy of the opinion must be provided to 
the affected employee. 


[Statutory Authority: Chapter 49.17 RCW. 87-24-051 (Order 87- 
24), $ 296-62-07749, filed 11/30/87. Statutory Authority: RCW 
49.17.050(2) and 49.17.040. 87—10-008 (Order 87-06), $ 296-62- 
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WAC 296-62-07751 Appendix I--Work practices 
and engineering controls for major asbestos removal, 
renovation, and demolition operations--Nonmandatory. 
This is а nonmandatory appendix designed to provide 
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guidelines to assist employers in complying with the re- 
quirements of WAC 296-62-077 through 296-62- 
07753. Specifically, this appendix describes the equip- 
ment, methods, and procedures that should be used in 
major asbestos removal projects conducted to abate a 
recognized asbestos hazard or in preparation for building 
renovation or demolition. These projects require the 
construction of negative-pressure temporary enclosures 
to contain the asbestos material and to prevent the ex- 
posure of bystanders and other employees at the work- 
site. WAC 296-62-07712 of the standard requires that 
cU Whenever feasible, the employer shall establish 
negative-pressure enclosures before commencing asbes- 
tos removal, demolition, or renovation operations." Em- 
ployers should also be aware that, when conducting 
asbestos removal projects, they may be required under 
the National Emissions Standards for Hazardous Air 
Pollutants (NESHAPS), 40 CFR Part 61, Subpart M, 
or EPA regulations under the Clean Water Act. 

(1) Introduction. Construction of a negative-pressure 
enclosure is a simple but time-consuming process that 
requires careful preparation and execution; however, if 
the procedures below are followed, contractors should be 
assured of achieving a temporary barricade that will 
protect employees and others outside the enclosure from 
exposure to asbestos and minimize to the extent possible 
the exposure of asbestos workers inside the barrier as 
well. 

The equipment and materials required to construct 
these barriers are readily available and easily installed 
and used. In addition to an enclosure around the re- 
moval site, the standard requires employers to provide 
hygiene facilities that ensure that their asbestos contam- 
inated employees do not leave the worksite with asbestos 
on their persons or clothing; the construction of these 
facilities is also described below. The steps in the process 
of preparing the asbestos removal site, building the en- 
closure, constructing hygiene facilities, removing the as- 
bestos-containing material, and restoring the site 
include: 

(a) Planning the removal project; 

(b) Procuring the necessary materials and equipment; 

(c) Preparing the. work area; 

(d) Removing the asbestos-containing material; 

(e) Cleaning the work area; and 

(f) Disposing of the asbestos—containing waste. 

(2) Planning the removal project. The planning of an 
asbestos removal project is critical to completing the 
project safely and cost—effectively. A written asbestos 
removal plan should be prepared that describes the 
equipment and procedures that will be used throughout 
the project. The asbestos abatement plan will aid not 
only in executing the project but also in complying with 
the reporting requirements of the USEPA asbestos reg- 
ulations (40 CFR 61, Subpart M), which call for spe- 
cific information such as a description of control 
methods and control equipment to be used and the dis- 
posal sites the contractor proposes to use to dispose of 
the asbestos—containing materials. 

The asbestos abatement plan should contain the fol- 
lowing information: | 
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(a) A physical description of the work area; 

(b) A description of the approximate amount of ma- 
terial to be removed; 

(c) A schedule for turning off and sealing existing 
ventilation systems; 

(d) Personnel hygiene procedures; 

(e) Labeling procedures; 

(f) A description of personal protective equipment and 
clothing to be worn by employees; 

(g) A description of the local exhaust ventilation sys- 
tems to be used; 

(h) A description of work practices to be observed by 
employees; 

(i) A description of the methods to be used to remove 
the asbestos—containing material; 

(j) The wetting agent to be used; 

(k) A description of the sealant to be used at the end 
of the project; 

(1) An air monitoring plan; 

(m) A description of the method to be used to trans- 
port waste material; and 

(n) The location of the dump site. 

(3) Materials and equipment necessary for asbestos 
removal. Although individual asbestos removal projects 
vary in terms of the equipment required to accomplish 
the removal of the material, some equipment and mate- 
rials are common to most asbestos removal operations. 
Equipment and materials that should be available at the 
beginning of each project are: (a) Rolls of polyethylene 
sheeting; (b) rolls of gray duct tape or clear plastic tape; 
(c) HEPA-filtered vacuum(s); (d) HEPA-filtered port- 
able ventilation system(s); (e) a wetting agent; (f) an 
airless sprayer; (g) a portable shower unit; (h) appropri- 
ate respirators; (i) disposable coveralls; (j) signs and la- 
bels; (К) preprinted disposal bags; and (1) a manometer 
ог pressure gauge. 

(a) and (b) Rolls of polyethylene plastic and tape. 
Rolls of polyethylene plastic (6 mil in thickness) should 
be available to construct the asbestos removal enclosure 
and to seal windows, doors, ventilation systems, wall 
penetrations, and ceilings and floors in the work area. 
Gray duct tape or clear plastic tape should be used to 
seal the edges of the plastic and to seal any holes in the 
plastic enclosure. Polyethylene plastic sheeting can be 
purchased in rolls up to twelve to twenty feet in width 
and up to one hundred feet in length. 

(c) HEPA-filtered vacuum. А HEPA-filtered vac- 
uum is essential for cleaning the work area after the as- 
bestos has been removed. Such vacuums are designed to 
be used with a HEPA (high-efficiency particular air) 
filter, which is capable of removing 99.97 percent of the 
asbestos particles from the air. Various sizes and capac- 
ities of HEPA vacuums are available. One manufacturer 
produces three models that range in capacity from five 
and one-quarter gallons to seventeen gallons (see Figure 
1—1). АП of these models are portable, and all have long 
hoses capable of reaching out-of-the-way places, such 
as areas above ceiling tiles, behind pipes, etc. 

(d) Exhaust air filtration system. A portable ventila- 
tion system is necessary to create a negative-pressure 
within the asbestos removal enclosure. Such units are 
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equipped with a HEPA filter and are designed to ex- 
haust and clean the air inside the enclosure before ex- 
hausting it to the outside of the enclosure (see Figure I- 
2). Systems are available from several manufacturers. 
One supplier has two ventilation units that range in ca- 
pacity from six hundred cubic feet per minute (CFM) to 
one thousand seven hundred CFM. According to the 
manufacturer's literature, these units filter particles of 
0.3 micron in size with an efficiency of 99.99 percent. 
The number and capacity of units required to ventilate 
an enclosure depend on the size of the area to be 
ventilated. 


Figure I-1. HEPA-filtered vacuums 
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Source: Product Catalog, Asbestos Control Technolo- 
gies, Inc., Maple Shade, N.J., 1985 


Figure 1—2. Portable exhaust ventilation system with 
HEPA filter 


Source: Product Catalog, Asbestos Control 
Technologies, Inc., Maple Shade, N.J., 1985 


(e) Wetting agents. Wetting agents (surfactants) are 
added to water (which is then called amended water) 
and used to soak asbestos-containing materials; 
amended water penetrates more effectively than plain 
water and permits more thorough soaking of the asbes- 
tos—containing materials. Wetting the asbestos—contain- 
ing material reduces the number of fibers that will break 
free and become airborne when the asbestos—containing 
material is handled or otherwise disturbed. Asbestos— 
containing materials should be thoroughly soaked before 
removal is attempted; the dislodged material should feel 
spongy to the touch. Wetting agents are generally pre- 
pared by mixing one to three ounces of wetting agent to 
five gallons of water. 

One type of asbestos, amosite, is relatively resistant to 
soaking, either with plain or amended water. The work 
practices of choice when working with amosite—contain- 
ing material are to soak the material as much as possible 
and then to bag it for disposal immediately after re- 
moval, so that the material has no time to dry and be 
ground into smaller particles that are more likely to lib- 
erate airborne asbestos. 
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In a very limited number of situations, it may not be 
possible to wet the asbestos-containing material before 
removing it. Examples of such rare situations are: (i) 
Removal of asbestos material from a "live" electrical 
box that was oversprayed with the material when the 
rest of the area was sprayed with asbestos—containing 
coating; and (ii) removing asbestos—containing insulation 
from a live steam pipe. In both of these situations, the 
preferred approach would be to turn off the electricity or 
steam, respectively, to permit wet removal methods to be 
used. However, where removal work must be performed 
during working hours, i.e., when normal operations can- 
not be disrupted, the asbestos-containing material must 
be removed dry. Immediate. bagging is then the only 
method of minimizing the amount of airborne asbestos 
generated. 

(f) Airless sprayer. Airless sprayers are used to apply 
amended water to asbestos-containing materials. Airless 
sprayers allow the amended water to be applied in a fine 
spray that minimizes the release of asbestos fibers by 
reducing the impact of the spray on the material to be 
removed. Airless sprayers are inexpensive and readily 
available. 

(g) Portable shower. Unless the site has available a 
permanent shower facility that is contiguous to the re- 
moval area, a portable shower system is necessary to 
permit employees to clean themselves after exposure to 
asbestos and to remove any asbestos contamination from 
their hair and bodies. Taking a shower prevents employ- 
ees from leaving the work area with asbestos on their 
clothes and thus prevents the spread of asbestos contam- 
ination to areas outside the asbestos removal area. This 
measure also protects members of the families of asbes- 
tos workers from possible exposure to asbestos. Showers 
should be supplied with warm water and a drain. A 
shower water filtration system to filter asbestos fibers 
from the shower water is recommended. Portable shower 
units are readily available, inexpensive, and easy to in- 
stall and transport. | 

(h) Respirators. Employees involved in asbestos re- 
moval projects should be provided with appropriate 
NIOSH-approved respirators. Selection of the appropri- 
ate respirator should be based on the concentration of 
asbestos fibers in the work area. If the concentration of 
asbestos fibers is unknown, employees should be pro- 
vided with respirators that will provide protection 
against the highest concentration of asbestos fibers that 
can reasonably be expected to exist in the work area. For 
all work within an enclosure, employees should wear 
supplied air respirators (see WAC 296-62-07715(3)). 

(i) Disposable coveralls. Employees involved in asbes- 
tos removal operations should be provided with dispos- 
able impervious coveralls that are equipped with head 
and foot covers. Such coveralls are typically made of 
Tyvek.’ The coverall has a zipper front and elastic 
wrists and ankles. 

(j) Signs and labels. Before work begins, a supply of 
signs to demarcate the entrance to the work area should 
be obtained. Signs are available that have the wording 
required by the final WISHA standard. The required 
labels are also commercially available as press—on labels 
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and preprinted on the 6—mil polyethylene plastic bags 
used to dispose of asbestos-containing waste material. 

(4) Preparing the work area. Preparation for con- 
structing negative—pressure enclosures should begin with 
the removal of all movable objects from the work area, 
e.g., desks, chairs, rugs, and light fixtures, to ensure that 
these objects do not become contaminated with asbestos. 
When objects or surfaces are contaminated or are sus- 
pected of being contaminated, they should be vacuumed 
with a HEPA vacuum and cleaned with amended water, 
unless they are made of material that will be damaged 
by the wetting agent; wiping with plain water is recom- 
mended in those cases where amended water will dam- 
age the object. Before the asbestos removal work begins, 
objects that cannot be removed from the work area 
should be covered with a 6—mil-thick polyethylene plas- 
tic sheeting that is securely taped with duct tape or 
plastic tape to achieve an air-tight seal around the 
object. 

(5) Constructing the enclosure. When all objects have 
either been removed from the work area or covered with 
plastic, all penetrations of the floor, walls, and ceiling 
should be sealed with 6—mil polyethylene plastic and 
tape to prevent airborne asbestos from escaping into ar- 
eas outside the work area or from lodging in cracks 
around the penetrations. Penetrations that require seal- 
ing are typically found around electrical conduits, tele- 
phone wires, and water supply and drain pipes. A single 
entrance to be used for access and egress to the work 
area should be selected, and all other doors and windows 
should be sealed with tape or be covered with 6—mil 
polyethylene plastic sheeting and securely taped. Cover- 
ing windows and unnecessary doors with a layer of poly- 
ethylene before covering the walls provides a second 
layer of protection and saves time in installation because 
it reduces the number of edges that must be cut and 
taped. All other surfaces such as support columns, 
ledges, pipes, and other surfaces should also be covered 
with polyethylene plastic sheeting and taped before the 
walls themselves are completely covered with sheeting. 

Next a thin layer of spray adhesive should be sprayed 
along the top of all walls surrounding the enclosed work 
area, close to the wall-ceiling interface, and a layer of 
polyethylene plastic sheeting should be stuck to this ad- 
hesive and taped. The entire inside surfaces of all wall 
areas are covered in this manner, and the sheeting over 
the walls is extended across the floor area until it meets 
in the center of the area, where it is taped to form a 
single layer of material encasing the entire room except 
for the ceiling. A final layer of plastic sheeting is then 
laid across the plastic-covered floor area and up the 
walls to a level of two feet or so; this layer provides a 
second protective layer of plastic sheeting over the floor, 
which can then be removed and disposed of easily after 
the asbestos-containing material that has dropped to the 
floor has been bagged and removed. 

(6) Building hygiene facilities. WAC 296—62-07719 
mandates that employers involved in asbestos removal, 
demolition, or renovation operations provide their em- 
ployees with hygiene facilities to be used to 
decontaminate asbestos-exposed workers, equipment, 
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and clothing before such employees leave the work area. 
These decontamination facilities consist of: 

(a) A clean change room; 

(b) A shower; and 

(c) An equipment room. 

The clean change room is an area in which employees 
remove their street clothes and don their respirators and 
disposable protective clothing. The clean room should 
have hooks on the wall or be equipped with lockers for 
the storage of workers' clothing and personal articles. 
Extra disposable coveralls and towels can also be stored 
in the clean change room. 

The shower should be contiguous with both the clean 
and dirty change room (see Figure 1-3) and should be 
used by all workers leaving the work area. The shower 
should also be used to clean asbestos-contaminated 
equipment and materials, such as the outsides of asbes- 
tos waste bags and hand tools used in the removal 
process. 


Figure 1—3. Cutaway view of enclosure and hygiene 
facilities 


WINDOWS ANO DOORS 
COVERED WITH PLASTIC 


SHOWER CLEAN ROOM 


ROOM = (LOCKERS) MEPA FILTERS 
Source: EPA 1985. Asbestos Waste Management 


Guidance (EPA/530 SW-85-007) 


The equipment room (also called the dirty change 
room) is the area where workers remove their protective 
coveralls and where equipment that is to be used in the 
work area can be stored. The equipment room should be 
lined with 6—mil-thick polyethylene plastic sheeting in 
the same way as was done in the work area enclosure. 
Two layers of 6—mil polyethylene plastic sheeting that 
are not taped together from a double flap or barrier be- 
tween the equipment room and the work area and be- 
tween the shower and the clean change room (see Figure 
1-4). 
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Figure 1-4. Typical hygiene facility layout 
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When feasible, the clean change room, shower, and 
equipment room should be contiguous and adjacent to 
the negative-pressure enclosure surrounding the removal 
area. In the overwhelming number of cases, hygiene fa- 
cilities can be built contiguous to the negative—pressure 
enclosure. In some cases, however, hygiene facilities may 
have to be located on another floor of the building where 
removal of asbestos-containing materials is taking place. 
In these instances, the hygiene facilities can in effect be 
made to be contiguous to the work area by constructing 
a polyethylene plastic "tunnel" from the work area to 
the hygiene facilities. Such a tunnel can be made even in 
cases where the hygiene facilities are located several 
floors above or below the work area; the tunnel begins 
with a double flap door at the enclosure, extends 
through the exit from the floor, continues down the nec- 
essary number of flights of stairs and goes through a 
double flap entrance to the hygiene facilities, which have 
been prepared as described above. The tunnel is con- 
structed of two-inch by four-inch lumber or aluminum 
struts and covered with 6—mil-thick polyethylene plastic 
sheeting. 

In the rare instances when there is not enough space 
to permit any hygiene facilities to be built at the work- 
site, employees should be directed to change into a clean 
disposable worksuit immediately after exiting the enclo- 
sure (without removing their respirators) and to proceed 
immediately to the shower. Alternatively, employees 
could be directed to vacuum their disposable coveralls 
with a HEPA-filtered vacuum before proceeding to a 
shower located a distance from the enclosure. 

The clean room, shower, and equipment room must be 
sealed completely to ensure that the sole source of air 
flow through these areas originates from uncontami- 
nated areas outside the asbestos removal, demolition, or 
renovation enclosure. The shower must be drained prop- 
erly after each use to ensure that contaminated water is 
not released to uncontaminated areas. If waste water is 
inadvertently released, it should be cleaned up as soon as 
possible to prevent any asbestos in the water from drying 
and becoming airborne in areas outside the work area. 
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(7) Establishing negative-pressure within the enclo- 
sure. After construction of the enclosure is completed, a 
ventilation system(s) should be installed to create a neg- 
ative-pressure within the enclosure with respect to the 
area outside the enclosure. Such ventilation systems 
must be equipped with HEPA filters to prevent the re- 
lease of asbestos fibers to the environment outside the 
enclosure and should be operated twenty-four hours per 
day during the entire project until the final cleanup is 
completed and the results of final air samples are re- 
ceived from the laboratory. А sufficient amount of air 
should be exhausted to create a pressure of —0.02 inches 
of water within the enclosure with respect to the area 
outside the enclosure. 

These ventilation systems should exhaust the HEPA- 
filtered clean air outside the building in which the as- 
bestos removal, demolition, or renovation is taking place 
(see Figure 1—5). If access to the outside is not available, 
the ventilation system can exhaust the HEPA-filtered 
asbestos-free air to an area within the building that is as 
far away as possible from the enclosure. Care should be 
taken to ensure that the clean air is released either to an 
asbestos-free area or in such a way as not to disturb any 
asbestos—containing materials. 


Figure I-5. Examples of negative-pressure systems. DF, 
decontamination facility; EU, exhaust unit; WA, worker 
access; A, single-room work area with multiple windows; 
B, single-room work area with single window near en- 
trance; C, large single-room work area with windows 
and auxiliary makeup air source (dotted arrow). Arrows 
denote direction of air flow. Circled numbers indicate 
progression of removal sequence. 


Source: EPA 1985. Guidance for Controlling Asbestos— 
Containing Materials in Buildings (EPA 560/5—85— 
024) 


A manometer or pressure gauge for measuring the - 


negative pressure within the. enclosure should be in- 
stalled and should be: monitored’ frequently throughout 
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all work shifts during which asbestos removal, demoli- 
tion, or renovation takes place. Several types of mano- 
meters and pressure gauges are available for this 
purpose. 

All asbestos removal, renovation, and demolition op- 
erations should have a program for monitoring the con- 
centration of airborne asbestos and employee exposures 
to asbestos. Area samples should be collected inside the 
enclosure (approximately four samples for five thousand 
square feet of enclosure area). At least two samples 
should be collected outside the work area, one at the en- 
trance to the clean change room and one at the exhaust 
of the portable ventilation system. In addition, several 
breathing zone samples should be collected from those 
workers who can reasonably be expected to have the 
highest potential exposure to asbestos. 

(8) Removing asbestos materials. Employers involved 
in asbestos removal, demolition, or renovation operations 
designate a competent person to: 

(a) Set up the enclosure; 

(b) Ensure the integrity of the enclosure; 

(c) Control entry to and exit from the enclosure; 

(d) Supervise all employee exposure monitoring re- 
quired by this section; 

(e) Ensure the use of protective clothing and 
equipment; 

(f) Ensure that employees are trained in the use of 
engineering controls, work practices, and personal pro- 
tective equipment; 

(g) Ensure the use of hygiene facilities and the obser- 
vance of proper decontamination procedures; and 

(h) Ensure that engineering controls are functioning 
properly. 

The competent person will generally be a certified in- 
dustrial hygienist, an industrial hygienist with training 
and experience in the handling of asbestos, or a person 
who has such training and experience as a result of on- 
the—job training and experience. 

Ensuring the integrity of the enclosure is accom- 
plished by inspecting the enclosure before asbestos re- 
moval work begins and prior to each work shift 
throughout the entire period work is being conducted in 
the enclosure. The inspection should be conducted by lo- 
cating all areas where air might escape from the enclo- 
sure; this is best accomplished by running a hand over 
all seams in the plastic enclosure to ensure that no seams 
are ripped and the tape is securely in place. 

The competent person should also ensure that all un- 
authorized personnel do not enter the enclosure and that 
all employees and other personnel who enter the enclo- 
sure have the proper protective clothing and equipment. 
He or she should also ensure that all employees and 
other personnel who enter the enclosure use the hygiene 
facilities and observe the proper decontamination proce- 
dures (described below). 

Proper work practices are necessary during asbestos 
removal, demolition, and renovation to ensure that the 
concentration of asbestos fibers inside the enclosure re- 
mains as low as possible. One of the most important 
work practices is to wet the asbestos—containing material 
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before it is disturbed. After the asbestos-containing ma- 
terial is thoroughly wetted, it should be removed by 
scraping (as in the case of sprayed-on or troweled—on 
ceiling material) or removed by cutting the metal bands 
or wire mesh that support the asbestos-containing mate- 
rial on boilers or pipes. Any residue that remains on the 
surface of the object from which asbestos is being re- 
moved should be wire brushed and wet wiped. 

Bagging asbestos waste material promptly after its re- 
moval is another work practice control that is effective 
in reducing the airborne concentration of asbestos within 
the enclosure. Whenever possible, the asbestos should be 
removed and placed directly into bags for disposal rather 
than dropping the material to the floor and picking up 
all of the material when the removal is complete. If a 
significant amount of time elapses between the time that 
the material is removed and the time it is bagged, the 
asbestos material is likely to dry out and generate asbes- 
tos-laden dust when it is disturbed by people working 
within the enclosure. Any asbestos-contaminated sup- 
plies and equipment that cannot be decontaminated 
should be disposed of in prelabeled bags; items in this 
category include plastic sheeting, disposable work cloth- 
ing, respirator cartridges, and contaminated wash water. 

A checklist is one of the most effective methods of 
ensuring adequate surveillance of the integrity of the as- 
bestos removal enclosure. Such a checklist is shown in 
Figure I-6. Filling out the checklist at the beginning of 
each shift in which asbestos removal is being performed 
will serve to document that all the necessary precautions 
will be taken during the asbestos removal work. The 
checklist contains entries for ensuring that: 

The work area enclosure is complete; 

The negative—pressure system is in operation; 

Necessary signs and labels are used; 


Asbestos Removal, Renovation, and Demolition Checklist 
Date Location 


Project # 
Work Area (sq. ft.) 


Supervisor 


I: Work site barrier 
Floor covered 


Walls covered 

Area ventilation off 
АП edges sealed 
Penetrations sealed 
Entry curtains 


П. Negative air pressure 
HEPA Vac, Ventilation system. 
Constant operation 
Negative pressure achieved 


|| 
| 


II Signs 
Work area entrance 
Bags labeled 


IV. Work practices 
Removed material promptly bagged 
Material worked wet 
HEPA vacuum used 
No smoking 
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No eating, drinking 

Work area cleaned after completion 

Personnel decontaminated each 
departure 


V. Protective equipment 
Disposable clothing used one time 
Proper NIOSH-approved respirators 


VII. Showers 
On site 
Functioning 
Soap and towels 
Used by all personnel 


Figure 1-6. Checklist 


Appropriate work practices are used; 

Necessary protective clothing and equipment are used; 
and 

Appropriate decontamination procedures are being 
followed. 

(9) Cleaning the work area. After all of the asbestos— 
containing material is removed and bagged, the entire 
work area should be cleaned until it is free of all visible 
asbestos dust. All surfaces from which asbestos has been 
removed should be cleaned by wire brushing the sur- 
faces, HEPA vacuuming these surfaces, and wiping 
them with amended water. The inside of the plastic en- 
closure should be vacuumed with a HEPA vacuum and 
wet wiped until there is no visible dust in the enclosure. 
Particular attention should be given to small horizontal 
surfaces such as pipes, electrical conduits, lights, and 
support tracks for drop ceilings. All such surfaces should 
be free of visible dust before the final air samples are 
collected. 

Additional sampling should be conducted inside the 
enclosure after the cleanup of the work area has been 
completed. Approximately four area samples should be 
collected for each five thousand square feet of enclosure 
area. The enclosure should not be dismantled unless the 
final samples show asbestos concentrations of less than 
the action level. 

A clearance checklist is an effective method of ensur- 
ing that all surfaces are adequately cleaned and the en- 
closure is ready to be dismantled. Figure 1—7 shows a 
checklist that can be used during the final inspection 
phase of asbestos abatement, removal, or renovation 
operations. 


Final Inspection of Asbestos Removal, Renovation, 
and Demolition Projects 


Date: 
Project: 
Location: 
Building: 


CHECKLIST: 


Residual dust on: 


a. Floor Ды Н e. Horizontal 

b. Horizontal surfaces das 
surfaces Bo NA f. Pipes Kota 

c. Pipes LOU в. Ducts pM CN 

d. Ventilation h. Register m ыт 
equipment met i. Lights TURA 
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FIELD NOTES: 
Record any problems encountered here. 


FINAL AIR SAMPLE RESULTS: 


Figure 1—7. Clearance Checklist 


Mention of trade names or commercial products does not con- 
stitute endorsement or recommendation for use. 


[Statutory Authority: Chapter 49.17 RCW. 87—24-051 (Order 87- 
24), $ 296-62-07751, filed 11/30/87.] 


WAC 296-62-07753 Appendix J--Work practices 
and engineering controls for small-scale, short-duration 
asbestos renovation and maintenance activities-—Non- 
mandatory. This appendix is not mandatory, in that em- 
ployers may choose to comply with all of the 
requirements of WISHA's standard for occupational ex- 
posure to asbestos during construction activities, WAC 
296-62-077 through 296-62-07753. However, employ- 
ers wishing to be exempted from the requirements of 
WAC 296-62-07712 shall comply with the provisions of 
this appendix when performing small-scale, short-du- 
ration renovation or maintenance operations. WISHA 
anticipates that employers in the electrical, carpentry, 
utility, plumbing, and interior construction trades may 
wish to avail themselves of the final standard's exemp- 
tions for small-scale, short-duration renovation and 
maintenance activities. 

(1) Definition of small-scale, short-duration activi- 
ties. For the purposes of this appendix, small-scale, 
short-duration renovation and maintenance activities are 
tasks such as, but not limited to: 

Removal of asbestos—containing insulation on pipes; 

Removal of small quantities of asbestos-containing 
insulation on beams or above ceilings; 

Replacement of ап asbestos-containing gasket on a 
valve; 

Installation or removal of a small section of drywall; 

Installation of electrical conduits through or proxi- 
mate to asbestos—containing materials. 

Evidence in the record suggests that the use of certain 
engineering and work practice controls is capable of re- 
ducing employee exposures to asbestos to levels below 
the action level (0.1 f/cc). Several controls and work 
practices, used either singly or in combination, can be 
employed effectively to reduce asbestos exposures during 
small maintenance and renovation operations. These 
include: 

Wet methods; 

Removal methods; 

Use of glove bags; 

Removal of entire asbestos insulated pipes or 
structures; 

Use of mini-enclosures; 

Enclosure of asbestos materials; and 

Maintenance programs. 
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This appendix describes these controls and work prac- 
tices in detail. 

(2) Preparation of the area before renovation or 
maintenance activities. The first step in preparing to 
perform a small-scale, short-duration asbestos renova- 
tion or maintenance task, regardless of the abatement 
method that will be used, is the removal from the work 
area of all objects that are movable to protect them from 
asbestos contamination. Objects that cannot be removed 
must be covered completely with a 6—mil-thick polyeth- 
ylene plastic sheeting before the task begins. If objects 
have already been contaminated, they should be thor- 
oughly cleaned with a high-efficiency particulate air 
(HEPA) filtered vacuum or be wet wiped before they 
are removed from the work area or completely encased 
in the plastic. 

(3) Wet. methods. Whenever feasible, and regardless 
of the abatement method to be used (e.g., removal, en- 
closure, use of glove bags), wet methods must be used 
during small-scale, short-duration maintenance and 
renovation activities that involve disturbing asbestos— 
containing materials. Handling asbestos materials wet is 
one of the most reliable methods of ensuring that asbes- 
tos fibers do not become airborne, and this practice 
should therefore be used whenever feasible. Wet meth- 
ods can be used in the great majority of workplace situ- 
ations. Only in cases where asbestos work must be 
performed on live electrical equipment, on live steam 
lines, or in other areas where water will seriously dam- 
age materials or equipment may dry removal be per- 
formed. Amended water or another wetting agent should 
be applied by means of an airless sprayer to minimize 
the extent to which the asbestos-containing material is 
disturbed. 

Asbestos-containing materials should be wetted from 
the initiation of the maintenance or renovation operation 
and wetting agents should be used continually through- 
out the work period to ensure that any dry asbestos- 
containing material exposed in the course of the work is 
wet and remains wet until final disposal. 

(4) Removal of small amount of asbestos-containing 
materials. Several methods can be used to remove small 
amounts of asbestos-containing materials during small- 
scale, short-duration renovation or maintenance tasks. 
These include the use of glove bags, the removal of an 
entire asbestos—covered pipe or structure, and the con- 
struction of mini-enclosures. The procedures that em- 
ployers must use for each of these operations if they 
wish to avail themselves of the final rule's exemptions 
are described in the following subsections. 

(5) Glove bags. The use of glove bags to enclose the 
work area during small-scale, short-duration mainte- 
nance or renovation activities will result in employee ex- 
posures to asbestos that are below the action level of 0.1 
f/cc. This appendix provides requirements for glove bag 
procedures to be followed by employers wishing to avail 
themselves of the standard's exemptions for each activi- 
ties. WISHA has determined that the use of these pro- 
cedures will reduce the eight-hour time-weighted 
average (TWA) exposures of employees involved in 
these work operations to levels below the action level and 
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will thus provide a degree of employee protection equiv- 
alent to that provided by compliance with all provisions 
of the final rule. 

(a) Glove bag installation. Glove bags are approxi- 
mately forty-inch-wide times sixty-four-inch-long bags 
fitted with arms through which the work can be per- 
formed (see Figure J—1(A)). When properly installed 
and used, they permit workers to remain completely iso- 
lated from the asbestos material removed or replaced in- 
side the bag. Glove bags can thus provide a flexible, 
easily installed, and quickly dismantled temporary small 
work area enclosure that is ideal for small-scale asbestos 
renovation or maintenance jobs. 


Figure J-1. Diagrams showing proper use of glove bags 
in small-scale, short-duration maintenance and 
renovation operations 


—— Vacuum Removes 
Excess Alr and 
Collapses Bag 


These bags are single use control devices that are dis- 
posed of at the end of each job. The bags are made of 
transparent 6—mil-thick polyethylene plastic with arms 
made of material such as Tyvek* (the same material 
used to make the disposable protective suits used in ma- 
jor asbestos removal, renovation, and demolition opera- 
tions and in protective gloves). Glove bags are readily 
available from safety supply stores or specialty asbestos 
removal supply houses. Glove bags come prelabeled with 
the asbestos warning label prescribed by WISHA and 
EPA for bags used to dispose of asbestos waste. 

(b) Glove bag equipment and supplies. Supplies and 
materials that are necessary to use glove bags effectively 
include: 

(i) Tape to seal the glove bag to the area from which 
asbestos is to be removed; 

(ii) Amended water or other wetting agents; 

(iii) An airless sprayer for the application of the wet- 
ting agent; 

(iv) Bridging encapsulant (a paste-like substance for 
coating asbestos) to seal the rough edges of any asbes- 
tos-containing materials that remain within the glove 
bag at the points of attachment after the rest of the as- 
bestos has been removed; 

(v) Tools such as razor knives, nips, and wire brushes 
(or other tools suitable for cutting wire, etc.); 


(1990 Ed.) 


296-62-07753 


(vi) A HEPA filter-equipped vacuum for evacuating 
the glove bag (to minimize the release of asbestos fibers) 
during removal of the bag from the work area and for 
cleaning any material that may have escaped during the 
installation of the glove bag; and 

(vii) HEPA-equipped cartridge respirators for use by 
the employees involved in the removal of asbestos with 
the glove bag. 

(c) Glove bag work practices. The proper use of glove 
bags requires the following steps: 

(i) Glove bags must be installed so that they com- 
pletely cover the pipe or other structure where asbestos 
work is to be done. Glove bags are installed by cutting 
the sides of the glove bag to fit the size of the pipe from 
which asbestos is to be removed. The glove bag is at- 
tached to the pipe by folding the open edges together 
and securely sealing them with tape. All openings in the 
glove bag must be sealed with duct tape or equivalent 
material. The bottom seam of the glove bag must also be 
sealed with duct tape or equivalent to prevent any leak- 
age from the bag that may result from a defect in the 
bottom seam (Figure J—1(B)). 

(ii) The employee who is performing the asbestos re- 
moval with the glove bag must don a half-mask dual- 
cartridge HEPA-equipped respirator; respirators and 
protective clothing should be worn by employees who are 
in close contact with the glove bag and who may thus be 
exposed as a result of small gaps in the seams of the bag 
or holes punched through the bag by a razor knife or a 
piece of wire mesh. 

(iii) The removed asbestos material from the pipe or 
other surface that has fallen into the enclosed bag must 
be thoroughly wetted with a wetting agent (applied with 
an airless sprayer through the precut port provided in 
most glove bags or applied through a small hole cut in 
the bag) (Figure J—1(C)). 

(iv) Once the asbestos material has been thoroughly 
wetted, it can be removed from the pipe, beam or other 
surface. The choice of tool to use to remove the asbes- 
tos-containing material depends on the type of material 
to be removed. Asbestos-containing materials are gener- 
ally covered with painted canvas and/or wire mesh. 
Painted canvas can be cut with a razor knife and peeled 
away from the asbestos-containing material underneath. 
Once the canvas has been peeled away, the asbestos— 
containing material underneath may be dry, in which 
case it should be resprayed with a wetting agent to en- 
sure that it generates as little dust as possible when re- 
moved. If the asbestos-containing material is covered 
with wire mesh, the mesh should be cut with nips, tin 
snips, or other appropriate tool and removed. 

A wetting agent must then be used to spray any layer 
of dry material that is exposed beneath the mesh, the 
surface of the stripped underlying structure, and the in- 
side of the glove bag. 

(v) After removal of the layer of asbestos—containing 
material, the pipe or surface from which asbestos has 
been removed must be thoroughly cleaned with a wire 
brush and wet wiped with a wetting agent until no traces 
of the asbestos—containing material can be seen. 
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(vi) Any asbestos-containing insulation edges that 
have been exposed as a result of the removal or mainte- 
nance activity must be encapsulated with bridging 
encapsulant to ensure that the edges do not release as- 
bestos fibers to the atmosphere after the glove bag has 
been removed. 

(vii) When the asbestos removal and encapsulation 
have been completed, a vacuum hose from a HEPA- 
filtered vacuum must be inserted into the glove bag 
through the port to remove any air in the bag that may 
contain asbestos fibers. When the air has been removed 
from the bag, the bag should be squeezed tightly (as 
close to the top as possible), twisted, and sealed with 
tape, to keep the asbestos materials safely in the bottom 
of the bag. The HEPA vacuum can then be removed 
from the bag and the glove bag itself can be removed 
from the work area to be disposed of properly (Figure J- 


1(D)). 


Figure J-2. Schematic of mini-enclosure 
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(6) Mini-enclosures. In some instances, such as re- 
moval of asbestos from a small ventilation system or 
from a short length of duct, a glove bag may not be ei- 
ther large enough or of the proper shape to enclose the 
work area. In such cases, a mini-enclosure can be built 
around the area where small-scale, short-duration as- 
bestos maintenance or renovation work is to be per- 
formed (Figure J-2). Such an enclosure should be 
constructed of 6—mil-thick polyethylene plastic sheeting 
and can be small enough to restrict entry to the asbestos 
work area to one worker. 

For example, a mini-enclosure can be built in a small 
utility closet when asbestos—containing duct covering is 
to be removed. The enclosure is constructed by: 

(a) Affixing plastic sheeting to the walls with spray 
adhesive and tape; 

(b) Covering the floor with plastic and sealing the 
plastic covering the floor to the plastic on the walls; 

(c) Sealing any penetrations such as pipes or electrical 
conduits with tape; and 

(d) Constructing a small change room (approximately 
three feet square) made of 6-mil-thick polyethylene 
plastic supported by two-inch by four-inch lumber (the 
plastic should be attached to the lumber supports with 
staples or spray adhesive and tape). 

The change room should be contiguous to the mini- 
enclosure, and is necessary to allow the worker to vac- 
uum off his protective coveralls and remove them before 
leaving the work area. While inside the enclosure, the 
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worker should wear Tyvek' disposable coveralls and use 
the appropriate HEPA-filtered dual cartridge respira- 
tory protection. 

The advantages of mini-enclosures are that they limit 
the spread of asbestos contamination, reduce the poten- 
tial exposure of bystanders and other workers who may 
be working in adjacent areas, and are quick and easy to 
install. The disadvantage of mini-enclosures is that they 
may be too small to contain the equipment necessary to 
create a negative-pressure within the enclosure; how- 
ever, the double layer of plastic sheeting will serve to re- 
strict the release of asbestos fibers to the area outside 
the enclosure. 

(7) Removal of entire structures. When pipes are in- 
sulated with asbestos—containing materials, removal of 
the entire pipe may be more protective, easier, and more 
cost-effective than stripping the asbestos insulation from 
the pipe. Before such a pipe is cut, the asbestos—con- 
taining insulation must be wrapped with 6—mil polyeth- 
ylene plastic and securely sealed with duct tape or 
equivalent. This plastic covering will prevent asbestos fi- 
bers from becoming airborne as a result of the vibration 
created by the power saws used to cut the pipe. If possi- 
ble, the pipes should be cut at locations that are not in- 
sulated to avoid disturbing the asbestos. If a pipe is 
completely insulated with asbestos-containing materials, 
small sections should be stripped using the glove-bag 
method described above before the pipe is cut at the 
stripped sections. 

(8) Enclosure. The decision to enclose rather than re- 
move asbestos—containing material from an area depends 
on the building owner's preference, i.e., for removal or 
containment. Owners consider such factors as cost effec- 
tiveness, the physical configuration of the work area, and 
the amount of traffic in the area when determining 
which abatement method to use. 

If the owner chooses to enclose the structure rather 
than to remove the asbestos-containing material insulat- 
ing it, a solid structure (airtight walls and ceilings) must 
be built around the asbestos covered pipe or structure to 
prevent the release of asbestos-containing materials into 
the area beyond the enclosure and to prevent disturbing 
these materials by casual contact during future mainte- 
nance operations. 

Such a permanent (i.e., for the life of the building) 
enclosure should be built of new construction materials 
and should be impact resistant and airtight. Enclosure 
walls should be made of tongue-and-groove boards, 
boards with spine joints, or gypsum boards having taped 
seams. The underlying structure must be able to support 
the weight of the enclosure. (Suspended ceilings with 
laid in panels do not provide airtight enclosures and 
should not be used to enclose structures covered with as- 
bestos-containing materials.) All joints between the 
walls and ceiling of the enclosure should be caulked to 
prevent the escape of asbestos fibers. During the instal- 
lation of enclosures, tools that are used (such as drills or 
rivet tools) should be equipped with HEPA-filtered vac- 
uums. Before constructing the enclosure, all electrical 
conduits, telephone lines, recessed lights, and pipes in 
the area to be enclosed should be moved to ensure that 
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the enclosure will not have to be reopened later for rou- 
tine or emergency maintenance. If such lights or other 
equipment cannot be moved to a new location for logistic 
reasons, or if moving them will disturb the asbestos— 
containing materials, removal rather than enclosure of 
the asbestos-containing materials is the appropriate 
control method to use. 

(9) Maintenance program. Ап asbestos maintenance 
program must be initiated in all facilities that have as- 
bestos—containing materials. Such a program should 
include: 

Development of an inventory of all asbestos—contain- 
ing materials in the facility; 

Periodic examination of all asbestos-containing mate- 
rials to detect deterioration; 

Written procedures for handling asbestos materials 
during the performance of small-scale, short-duration 
maintenance and renovation activities; 

Written procedures for asbestos disposal; and 

Written procedures for dealing with asbestos-related 
emergencies. 

Members of the building's maintenance engineering 
staff (electricians, heating/air conditioning engineers, 
plumbers, etc.) who may be required to handle asbestos— 
containing materials should be trained in safe proce- 
dures. Such training should include at a minimum: 

Information regarding types of asbestos and its vari- 
ous uses and forms; 

Information on the health effects associated with as- 
bestos exposure; 

Descriptions of the proper methods of handling asbes- 
tos—containing materials; and 

Information on the use of HEPA-equipped dual car- 
tridge respiratory and other personal protection during 
maintenance activities. 

(10) Prohibited activities. The training program for 
the maintenance engineering staff should describe meth- 
ods of handling asbestos-containing materials as well as 
routine maintenance activities that are prohibited when 
asbestos-containing materials are involved. For example, 
maintenance staff employees should be instructed: 

Not to drill holes in asbestos—containing materials; 
Not to hàng plants or pictures on structures covered 
with asbestos-containing materials; 

Not to sand asbestos—containing floor tile; 

Not to damage asbestos-containing materials while 
moving furniture or other objects; 

Not to install curtains, drapes, or dividers in such a 
way that they damage asbestos-containing materials; 
Not to dust floors, ceilings, moldings or other surfaces 
in asbestos-contaminated environments with a dry brush 
or sweep with a dry broom; 

Not to use an ordinary vacuum to clean up asbestos— 
containing debris; 

Not to remove ceiling tiles below asbestos—containing 
materials without wearing the proper respiratory protec- 
tion, clearing the area of other people, and observing as- 
bestos removal waste disposal procedures; 

Not to remove ventilation system filters dry; and 

Not to shake ventilation system filters. 
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Mention of trade names or commercial products does not con- 
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[Statutory Authority: Chapter 49.17 RCW. 89-21-018 (Order 89— 
10), $ 296—62-07753, filed 10/10/89, effective 11/24/89; 87-24-051 
(Order 87—24), $ 296-62-07753, filed 11/30/87.] 


WAC 296-62-07761 | Nonasbestiform  tremolite, 
anthophyllite, and actinolite. (1) Definitions. For the 
purpose of this section: 

(a) "Department" means the department of labor and 
industries. 

(b) "Director" means the director of the department 
of labor and industries or his/her authorized 
representatives. 

(c) "Employee exposure" means that exposure to air- 
borne tremolite, anthophyllite, actinolite, or a combina- 
tion of these minerals that would occur if the employee 
were not using respiratory protective equipment. 

(d) "Fiber" means a particulate form of tremolite, 
anthophyllite, or actinolite, five micrometers or longer, 
with a length-to—diameter ratio of at least three to one. 

(e) "Tremolite, anthophyllite, or actinolite" means the 
nonasbestos form of these minerals, and any of these 
minerals that have been chemically treated and/or 
altered. 

(2) Permissible exposure to airborne concentrations of 
tremolite, anthophyllite, and actinolite fibers including 
any combination of these minerals. 

(a) The eight-hour time—weighted average airborne 
concentration of tremolite, anthophyllite, and actinolite 
fibers to which any employee may be exposed shall not 
exceed two fibers per cubic centimeter of air, as deter- 
mined by the method prescribed in subsection (5) of this 
section. 

(b) Ceiling concentration. No employee shall be ex- 
posed at any time to an airborne concentration of 
tremolite, anthophyllite, and actinolite fibers in excess of 
ten fibers per cubic centimeter of air, as determined by 
the method prescribed in subsection (5) of this section. 

(3) Methods of compliance. 

(a) Engineering methods. 

(i) Engineering controls. Engineering controls, such 
as, but not limited to, isolation, enclosure, exhaust venti- 
lation, and dust collection, shall be used to meet the ex- 
posure limits prescribed in subsection (2) of this section. 

(ii) Local exhaust ventilation. Local exhaust ventila- 
tion and dust collection systems shall be designed, con- 
structed, installed, and maintained in accordance with 
the American National Standard Fundamentals Govern- 
ing the Design and Operation of Local Exhaust Systems, 
ANSI Z9.2-1971, which is incorporated by reference 
herein. 

(iii) Particular tools. All hand-operated and power- 
operated tools which may produce or release tremolite, 
anthophyllite, and actinolite fibers in excess of the expo- 
sure limits prescribed in subsection (2) of this section, 
such as, but not limited to, saws, scorers, abrasive 
wheels, and drills, shall be provided with local exhaust 
ventilation systems in accordance with. (a)(ii) of this 
subsection. 
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(b) Work practices. 

(i) Wet methods. Insofar as practicable, tremolite, 
anthophyllite, and actinolite shall be handled, mixed, 
applied, removed, cut, scored, or otherwise worked in a 
wet state sufficient to prevent the emission of airborne 
fibers in excess of the exposure limits prescribed in sub- 
section (2) of this section, unless the usefulness of the 
product would be diminished thereby. 

(ii) Particular products and operations. No tremolite, 
anthophyllite, and actinolite cement, mortar, coating, 
grout, plaster, or similar material containing tremolite, 
anthophyllite, and actinolite shall be removed from bags, 
cartons, or other containers in which they are shipped, 
without being either wetted, or enclosed, or ventilated so 
as to prevent effectively the release of airborne tremolite, 
anthophyllite, and actinolite fibers in excess of the limits 
prescribed in subsection (2) of this section. 

(iii) Spraying, demolition, or removal. Employees en- 
gaged in the spraying of tremolite, anthophyllite, and 
actinolite, the removal, or demolition of pipes, struc- 
tures, or equipment covered or insulated with tremolite, 
anthophyllite, and actinolite, and in the removal or de- 
molition of tremolite, anthophyllite, and actinolite insu- 
lation or coverings shall be provided with Type "С" 
supplied air respiratory equipment and with special 
clothing in accordance with subsection (4)(c) of this 
section. 

(4) Personal protective equipment. 

(a) Compliance with the exposure limits prescribed by 
subsection (2) of this section may not be achieved by the 
use of respirators or shift rotation of employees except: 

(1) During the time period necessary to install the en- 
gineering controls and to institute the work practices re- 
quired by subsection (3) of this section. 

(i) In work situations in which the methods pre- 
scribed in subsection (3) of this section are either tech- 
nically not feasible or feasible to an extent insufficient to 
reduce the airborne concentration of tremolite, 
anthophyllite, and actinolite fibers below the limits pre- 
scribed by subsection (2) of this section; or 

(iii) In emergencies. 

(iv) Where both respirators and personnel rotation are 
allowed by (a)(i), (ii), or (iii) of this subsection, and 
both are practicable, personnel rotation shall be pre- 
ferred and used. 

(b) Where a respirator is permitted by (a)(i), (ii), or 
(iii) of this subsection, it shall comply with the applica- 
ble provisions of WAC 296-62-071. 

(i) Respirator selection. The employer shall select, 
provide, and ensure the use of respirators, at no cost to 
the employees, in accordance with the respirator protec- 
tion factors listed in Table 1 of this section. 

(ii) Establishment of a respirator program. 

(A) The employer shall establish a respirator program 
in accordance with the requirements of chapter 296-62 
WAC. 

(B) No employee shall be assigned to tasks requiring 
the use of respirators if, based upon his most recent ex- 
amination, an examining physician determines that the 
employee will be unable to function normally wearing a 
respirator, or that the safety or health of the employee 
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or other employees will be impaired by his/her use of a 
respirator. Such employee shall be rotated to another job 
or given the opportunity to transfer to a different posi- 
tion whose duties he/she is able to perform with the 
same employer, in the same geographical area and with 
the same seniority, status, and rate of pay he/she had 
just prior to such transfer, if such a different position is 
available. 

(c) Special clothing: The employer shall provide at no 
cost, and require the use of, special clothing, such as 
coveralls or similar whole body clothing, head coverings, 
gloves, and foot coverings for any employee exposed to 
an airborne concentration of tremolite, anthophyllite, 
and actinolite fibers, which exceeds 2 f/cc. 

(d) Change rooms: 

(i) At any place of employment exposed to an air- 
borne concentration of tremolite, anthophyllite, and 
actinolite fibers in excess of the exposure limits pre- 
scribed in subsection (2) of this section, the employer 
shall provide change rooms for employees. 

(ii) Clothes lockers: The employer shall provide two 
separate lockers or containers for each employee, so sep- 
arated or isolated as to prevent contamination of the 
employee's street clothes from his/her work clothes. 

(iii) Laundering: 

(A) Laundering of tremolite, anthophyllite, and 
actinolite contaminated clothing shall be done so as to 
prevent the release of airborne fibers in excess of the ex- 
posure limits prescribed in subsection (2) of this section. 

(B) Any employer who gives contaminated clothing to 
another person for laundering shall inform such person 
of the requirement in (d) of this subsection to effectively 
prevent the release of airborne tremolite, anthophyllite, 
and actinolite fibers in excess of the exposure limits pre- 
scribed in subsection (2) of this section. 

(C) Contaminated clothing shall be transported in 
sealed impermeable bags, or other closed, impermeable 
containers, and labeled in accordance with subsection 
(7)(b) of this section. 

(5) Method of measurement. All determinations of 
airborne concentrations of tremolite, anthophyllite, and 
actinolite fibers shall be made by the membrane filter 
method at 400—450 X (magnification) four millimeter 
objective with phase contrast illumination. 

(6) Monitoring. 

(а) Initial determinations. Every employer shall cause 
every place of employment where  tremolite, 
anthophyllite, and actinolite fibers are released to be 
monitored in such a way as to determine whether every 
employee's exposure to tremolite, anthophyllite, and 
actinolite fibers is below the limits prescribed in subsec- 
tion (2) of this section. If the limits are exceeded, the 
employer shall immediately undertake a compliance 
program in accordance with subsection (3) of this 
section. 

(b) Personal monitoring. 

(i) Samples shall be collected from within the breath- 
ing zone of the employees, on membrane filters of 0.8 
micrometer porosity mounted in an open-face filter 
holder. Samples shall be taken for the determination of 
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the eight-hour time—weighted average airborne concen- 
tration and of the ceiling concentration of tremolite, 
anthophyllite, and actinolite fibers. 

(ii) Sampling frequency and patterns. After the initial 
determinations required by (a) of this subsection, 
samples shall be of such frequency and pattern as to 
represent with reasonable accuracy the levels of exposure 
of employees. In no case shall the sampling be done at 
intervals greater than six months for employees whose 
exposure to tremolite, anthophyllite, and actinolite may 
reasonably be foreseen to exceed the limits prescribed by 
subsection (2) of this section. 

(c) Environmental monitoring. 

(i) Samples shall be collected from areas of a work 
environment which are representative of the airborne 
concentration of tremolite, anthophyllite, and actinolite 
fibers which may reach the breathing zone of employees. 
Samples shall be collected on a membrane filter of 0.8 
micrometer porosity mounted in an open-face filter 
holder. Samples shall be taken for the determination of 
the eight-hour time—weighted average airborne concen- 
tration and of the ceiling concentration of tremolite, 
anthophyllite, and actinolite fibers. 

(ii) Sampling frequency and patterns. After the initial 
determinations required by (a) of this subsection, 
samples shall be of such frequency and pattern as to 
represent with reasonable accuracy the levels of exposure 
of the employees. In no case shall sampling be at inter- 
vals greater than six months for employees whose expos- 
ures to tremolite, anthophyllite, and actinolite may 
reasonably be foreseen to exceed the exposure limits 
prescribed in subsection (2) of this section. 

(d) Employee observation of monitoring. Affected 
employees, or their representatives, shall be given a rea- 
sonable opportunity to observe any monitoring required 
by this subsection and shall have access to the records 
thereof. 

(7) Caution signs and labels. 

(a) Caution signs. 

(i) Posting. Caution signs shall be provided and dis- 
played at each location where airborne concentrations of 
tremolite, anthophyllite, and actinolite fibers are reason- 
ably expected to be released or where airborne concen- 
trations of tremolite, anthophyllite, and actinolite fibers 
may be in excess of the exposure limits prescribed in 
subsection (2) of this section. Signs shall be posted at 
such a distance from such a location so that an employee 
may read the signs and take necessary protective steps 
before entering the area marked by the signs. Signs shall 
be posted at all approaches to areas containing airborne 
tremolite, anthophyllite, and actinolite fibers. 

(ii) Sign specifications. The warning signs required by 
(a)(i) of this subsection shall conform to the require- 
ments of 20" X 14" vertical format signs specified in 
WAC 296-24-14007(4) and to this subsection. The 
signs shall display the following legend in the lower 
panel, with letter sizes and styles of a visibility at least 
equal to that specified in this subdivision. 
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Legend Notation 


Tremolite, anthophyllite, and 


actinolite 1" Sans Serif, Gothic or 
Block. 

Dust hazard 3/4" Sans Serif, Gothic or 
Block. 
Avoid breathing dust 1/4" Gothic. 


Wear assigned protective equip- 
ment 1/4" Gothic. 

Do not remain in area unless your 
work requires it. 

Breathing tremolite, anthophyllite, 
and actinolite fibers may be 
hazardous to your health 


1/4" Gothic. 


14 point Gothic. 


Spacing between lines shall be at least equal to the 
height of the upper of any two lines. 

(b) Caution labels. 

(i) Labeling. Caution labels shall be affixed to all raw 
materials, mixtures, scrap, waste, debris, and other pro- 
ducts containing tremolite, anthophyllite, and actinolite 
fibers, or to their containers, except that no label is re- 
quired where fibers have been modified by a bonding 
agent, coating, binder, or other material so that during 
any reasonably foreseeable use, handling, storage, dis- 
posal, processing, or transportation, no airborne fibers 
will be released. | 

(ii) Label specifications. The caution labels required 
by (b)(i) of this subsection shall be printed in letters of 
sufficient size and contrast as to be readily visible and 
legible. The label shall state: 


CAUTION 
Contains Tremolite, Anthophyllite, or Actinolite Fibers 
Avoid Creating Dust 


Breathing Tremolite, Anthophyllite, or Actinolite Fibers 
May Cause 


Serious Bodily Harm 


(8) Housekeeping. 

(a) Cleaning. All external.surfaces in any place of 
employment shall be maintained free of accumulations 
of tremolite, anthophyllite, and actinolite fibers. 

(b) Waste disposal. Tremolite, anthophyllite, and 
actinolite "waste, scrap, debris, bags, containers, equip- 
ment, and contaminated clothing, consigned for disposal, 
shall be collected and disposed of in sealed impermeable 
bags at least 6 mils in thickness, or other closed, imper- 
meable containers. 

(c) Deterioration. Friable tremolite, anthophyllite, or 
actinolite and friable tremolite, anthophyllite, or 
actinolite containing material which has become dam- 
aged or deteriorated shall be repaired, enclosed, encap- 
sulated, or removed. 

(9) Recordkeeping. 

(a) Exposure records. Every employer shall maintain 
records of any personal or environmental monitoring re- 
quired by subsection (6) of this section. Records shall be 
maintained for a period of at least thirty years and shall 
be made available upon request. to the director of the 
department of labor and industries. 
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(b) Access. Employee exposure records required by 
this subsection shall be provided upon request to em- 
ployees, designated representatives, and the assistant di- 
rector in accordance with WAC 296-62-05201 through 
296-62--05209 and WAC 296-62-05213 through 296- 
62-05217. 

(c) Employee notification. Any employee found to 
have been exposed at any time to an airborne concen- 
tration of tremolite, anthophyllite, or actinolite fibers in 
excess of the limits prescribed in subsection (2) of this 
section shall be notified in writing of the exposure as 
soon as practicable but not later than five days of the 
finding. The employee shall also be timely notified of the 
corrective action being taken. 

(10) Medical examinations. 

(a) General. The employer shall provide or make 
available at his/her cost, medical examinations relative 
to exposure to tremolite, anthophyllite, or actinolite re- 
quired by this section. 

(b) Preplacement. The employer shall provide or 
make available to each of his/her employees, within 
thirty calendar days following his/her first employment 
in an occupation exposed to an airborne concentration of 
tremolite, anthophyllite, or actinolite fibers, a compre- 
hensive medical examination, which shall include, as a 
minimum, a chest roentgenogram (posterior—anterior 
fourteen by seventeen inches), a history to elicit symp- 
tomatology of respiratory disease, and pulmonary func- 
tion tests to include forced vital capacity (FVC) and 
forced expiratory volume at one second (FEV, 9). 

(c) Annual examinations. Every employer shall pro- 
vide or make available on an annual basis, comprehen- 
sive medical examinations to each of his/her employees 
engaged in occupations exposed to airborne concentra- 
tions of tremolite, anthophyllite, and actinolite fibers. 
Such annual examination shall include, as a minimum, a 
chest roentgenogram (posterior—anterior fourteen by 
seventeen inches), a history to elicit symptomatology of 
respiratory disease, and pulmonary function tests to in- 
clude forced vital capacity (FVC) and forced expiratory 
volume at one second (FEV, o). 

(d) Termination of employment. The employer shall 
provide, or make available, within thirty calendar days 
before or after the termination of employment of any 
employee engaged in an occupation exposed to an air- 
borne concentration of tremolite, anthophyllite, or 
actinolite fibers, a comprehensive medical examination 
which shall include, as a minimum, a chest roentgeno- 
gram (posterior-anterior fourteen by seventeen inches), 
a history to elicit symptomatology of respiratory disease, 
and pulmonary function tests to include forced vital ca- 
pacity (FVC) and forced expiratory volume at one sec- 
ond (FEV,,). 

(e) Recent examinations, No medical examination is 
required of any employee, if adequate records show that 
the employee has been examined in accordance with this 
subsection within the past one-year period. 

(ff Medical records. | Я 

(i) Maintenance. Employers of. employees examined 
pursuant to this subsection shall. cause to be maintained 
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complete and accurate records of all such medical ex- 
aminations. Records shall be retained by employers for 
at least thirty years. 

(ii) Access. Records of the medical examinations re- 
quired by this subsection shall be provided upon request 
to employees, designated representative and the assistant 
director in accordance with WAC 296-62-05201 
through 296-62-05209 and WAC 296-62-05213 
through 296—62—05217. These records shall also be pro- 
vided upon request to the director of the department of 
labor and industries. Any physician who conducts a 
medical examination required by this subsection shall 
furnish to the employer of the examined employee all 
the information specifically required by this subsection, 
and any other medical information related to occupa- 
tional exposure to tremolite, anthophyllite, and actinolite 
fibers. 


TABLE 1--RESPIRATORY PROTECTION FOR TREMOLITE, 
ANTHOPHYLLITE, AND ACTINOLITE FIBERS 


CONCENTRATION OF 
TREMOLITE, ANTHOPHYLLITE, 
ACTINOLITE, OR A 
COMBINATION OF 


THESE MINERALS REQUIRED RESPIRATOR® 


— 


Not in excess of 2 f/cc. . Half-mask, air-purifying 
respirator equipped with 
high-efficiency cartridge 


filters. 


Not in excess of 10 f/cc. . Full facepiece air-purifying 
respirator equipped with 


high-efficiency filters. 


Not in excess of 20 f/cc . Any powered air-purifying 
respirator equipped with 


high-efficiency filters. 


2. Any supplied-air respirator 
operated in continuous 
flow mode. 


Not in excess of 200 f/cc. . Full facepiece supplied—air 
respirator operated in 


pressure demand mode. 


Greater than 200 f/cc 
or unknown concentration. 


. Full facepiece supplied-air 
respirator operated in 
pressure-demand mode 
equipped with either an 
auxiliary positive pressure 
self—contained breathing 
apparatus or a HEPA 
filter. 


N 


. Full facepiece positive-pressure 
self—contained breathing 
apparatus (SCBA). 


Note: a. Respirators assigned for higher environmental concentra- 


tions may be used at lower concentrations. 


b. A high-efficiency filter means a filter that is capable of 
trapping and retaining at least 99.97 percent of all 
monodispersed particles of 0.3 micrometers mean aerody- 
namic diameter or larger. 


[Statutory Authority: Chapter 49.17 RCW. 87—24—051 (Order 87— 
24), 8 296-62—07761, filed 11/30/87.] 


PART J~-BIOLOGICAL AND PHYSICAL AGENTS 


- WAC 296-62-080 Biological agents. (1) Definition. 
Biological agents are organisms or their by—products. 
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(2) Protection from exposure. Workmen shall be pro- 
tected from exposure to hazardous concentrations of bi- 
ological agents which may arise from processing, 
handling or using materials or waste. 


[Order 73-3, $ 296-62-080, filed 5/7/73; Order 70-8, $ 296-62-080, 
filed 7/31/70, effective 9/1/70; Rule 8.010, effective 8/1/63.] 


WAC 296-62-090 Physical agents. 


[Order 73-3, $ 296—62-090, filed 5/7/73; Order 70-8, $ 296-62-090, 
filed 7/31/70, effective 9/1/70; Rule 9.010, effective 8/1/63.] 


WAC 296-62-09001 Definitions. (1) "Physical 
agents" shall mean, but are not limited to: Illumination, 
ionizing radiation, nonionizing radiation, pressure, vi- 
bration, temperature and humidity, and noise. 

(2) "Hiumination" means radiant energy evaluated 
according to its capacity to produce visual sensation. 

(3) "Nonionizing radiation" as related to industrial 
sources, means electromagnetic radiation within the 
spectral range of approximately 200 nanometers to 3 
kilometers including ultraviolet, visible, infrared and 
radiofrequency/microwave radiation. The electromag- 
netic spectrum is shown graphically in Figure 1 below. 


ELECTROMAGNETIC SPECTRUM 


Figure 1 
FREQUENCY WAVELENGTH 
IN HERTZ IN METERS 

їнї yao? р. 
3x107 | 

-60Hz 3х10%9+{ 3Mm 

IKHzo— $310? 4. 
3x10* 4. 
3x10? ]. 3m 

DMMro— 3x00? 
3x10! 
3x10? 7 3m RADIOFREQUENCY 

SGH. 3510" MICROWAVE 
3x10?1 Зет 
3x1074 Imm 

mH o 3x10 
2x10? HE INFRARED 
3x10*] Зит T: 
3x10? = VISIBLE LIGHT 
3x10 ® =) 
3x10? | 3nm ULTRA VIOLET 
3x10" 3A9 
xig 5. 4 
зай ap | X-RAYS 


(4) Pressure is a barometric force. Positive pressure 
would be that above 14.7 Ibs. per square inch absolute 
and negative pressure would be that below 14.7 lbs. per 
square inch absolute. 14.7 Ibs. per square inch equals 
760 mm. mercury. 

(5) "Vibration" means rapid movement to and fro or 
oscillating movement. 
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(6) "Noise" means unwanted sound or loud discordant 
or disagreeable sound or sounds. 

(7) "Temperature" means the degree of hotness or 
coldness measured by use of a thermometer. 

(8) "Radiant heat" means infrared radiation emitted 
from hot surfaces. 

(9) "Relative humidity" means the percent of mois- 
ture in the air compared to the maximum amount of 
moisture the air could contain at the same temperature. 


[Statutory Authority: RCW 49.17.040 and 49.17.050. 85-01—022 (Or- 
der 84-24), $ 296-62-09001, filed 12/11/84; Order 73-3, $ 296-62— 
09001, filed 5/7/73.] 


WAC 296-62-09003 Lighting and illumination. (1) 
Lighting which is adequately adjusted to provide a mar- 
gin of safety for all work tasks shall be provided and 
maintained. 

(a) The minimum level of task lighting for all indoor 
activities shall be an average of 10 foot candles mea- 
sured 30 inches above the floor or at the task. 

(b) The minimum level of task lighting for all outdoor 
activities shall be an average of five foot candles mea- 
sured thirty inches above the working surface or at the 
task. 

(2) If general lighting is not provided throughout the 
work area, the employer shall provide illumination which 
is adequately adjusted to provide visibility of nearby ob- 
jects which might be potential hazards or to see to oper- 
ate emergency control or other equipment. The 
minimum level of nontask lighting for all indoor and 
outdoor activities shall be an average of 3 foot candles 
measured 30 inches above the floor or working surface. 


This section establishes minimal levels of illumination for 
safety purposes only. Guidelines pertaining to optimal levels of 
lighting and illumination. may be found in Practice for Indus- 
trial Lighting, ANSI/IES RP7-1979. The minimum levels 
specified in subsections (1) and (2) of this section represent 
averages with the lowest level in an area to be no less than 
fifty percent of the indicated value. 


[Statutory Authority: RCW 49.17.040 and 49.17.050. 83—24—013 (Or- 
der 83-34), $ 296-62-09003, filed 11/30/83; 82-13-045 (Order 82- 
22), $ 296-62-09003, filed 6/11/82; Order 76-6, $ 296-62-09003, 
filed 3/1/76; Order 73-3, $ 296-62-09003, filed 5/7/73.] 


Note: 


WAC 296-62-09004 Ionizing radiation. (1) Defini- 
tions applicable to this section. 


Note: Definitions also appear in some subsections. 


(a) "Radiation" includes alpha rays, beta rays, 
gamma rays, x-rays, neutrons, high-speed electrons, 
high-speed protons, and other atomic particles; but such 
term does not include sound or radio waves, or visible 
light, or infrared or ultraviolet light. 

(b) "Radioactive material" means any material which 
emits, by spontaneous nuclear disintegration, 
corpuscular or electromagnetic emanations. 

(c) "Restricted area" means any area access to which 
is controlled by the employer for purposes of protection 
of individuals from exposure to radiation or radioactive 
materials. 

(d) "Unrestricted area" means any area access to 
which is not controlled by the employer for purposes of 
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protection of individuals from exposure to radiation or 
radioactive materials. 

(e) "Dose" means the quantity of ionizing radiation 
absorbed, per unit of mass, by the body or by any por- 
tion of the body. When the provisions in this section 
specify a dose during a period of time, the dose is the 
total quantity of radiation absorbed, per unit of mass, by 
the body or by any portion of the body during such pe- 
riod of time. Several different units of dose are in cur- 
rent use. Definitions of units used in this section are set 
forth in subdivisions (f) and (g) of this subsection. 

(f) "Rad" means a measure of the dose of any ioniz- 
ing radiation to body tissues in terms of the energy ab- 
sorbed per unit of mass of the tissue. One rad is the dose 
corresponding to the absorption of 100 ergs per gram of 
tissue (1 millirad (mrad) = 0.001 rad). 

(g) "Rem" means a measure of the dose of any ioniz- 
ing radiation to body tissue in terms of its estimated bi- 
ological effect relative to a dose of 1 roentgen (r) of x- 
rays (1 millirem (mrem) = 0.001 rem). The relation of 
the rem to other dose units depends upon the biological 
effect under consideration and upon the conditions for 
irradiation. Each of the following is considered to be 
equivalent to a dose of 1 rem: 

(i) A dose of 1 roentgen due to x- or gamma 
radiation; 

(ii) A dose of 1 rad due to x-, gamma, or beta 
radiation; 

(iii) A dose of 0.1 rad due to neutrons or high energy 
protons; 

(iv) A dose of 0.05 rad due to particles heavier than 
protons and with sufficient energy to reach the lens of 
the eye; 

(v) If it is more convenient to measure the neutron 
flux, or equivalent, than to determine the neutron dose 
in rads, as provided in item (iii) of this subdivision, 1 
rem of neutron radiation may, for purposes of the provi- 
sions in this section be assumed to be equivalent to 14 
million neutrons per square centimeter incident upon the 
body; or, if there is sufficient information to estimate 
with reasonable accuracy the approximate distribution in 
energy of the neutrons, the incident number of neutrons 
per square centimeter equivalent to 1 rem may be esti- 
mated from the following table: 


Neutron Flux Dose Equivalents 


Neutron Number of Average flux 
energy neutrons per to deliver 
(million square centimeter 100 millirem 
electron equivalent to a in 40 hours 
volts (Mev)) dose of 1 rem (neutrons/cm? 
(neutrons/cm^) per sec.) 
Thermal - – 970 X 10° 670 
0.0001- — — 720 X 10° 500 
0.005 – – – 820 X 10° 570 
0.02- — — — 400 X 10°. 280 
01---- 120X 10° 80 
05 ---- 43Х10° 30 
10---- 26Х 10° 18 
25---- 29X10' 20 
5.0 ---- 26Х 10° 18 
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Neutron Flux Dose Equivalents 


Neutron Number of Average flux 
energy neutrons per to deliver 
(million square centimeter 100 millirem 
electron equivalent to a in 40 hours 
volts (Mev)) dose of | rem (neutrons/cm 
(neutrons/cm*) per sec.) 

7.5 ---- 24X10 17 
10 ===. 24 X 10° 17 
10to30 -- 14X10 10 


(h) For determining exposures to x- or gamma rays 
up to 3 Mev., the dose limits specified in this section 
may be assumed to be equivalent to the "air dose." For 
the purpose of this section "air dose" means that the 
dose is measured by a properly calibrated appropriate 
instrument in air at or near the body surfaced in the reg- 
ion of the highest dosage rate. 

(i) "Curie" means a unit of measurement of radioac- 
tivity. One curie (Ci) is that quantity of radioactive ma- 
terial which decays at the rate of 2.2 x 10" 
disintegrations per minute (dpm). 

(i) One millicurie (mCi) = 10°Ci 

(ii) One microcurie (uCi) = 10°Ci 

(iii) One nanocurie (nCi) 10°Ci 

(iv) One picocurie (pCi) 10 "Ci 

(2) Nuclear Regulatory Commission licensees—NRC 
contractors operating NRC plants and facilities. 

(a) Any employer who possesses or uses source mate- 
rial, byproduct material, or special nuclear material, as 
defined in the Atomic Energy Act of 1954, as amended, 
under a license issued by the Nuclear Regulatory Com- 
mission and in accordance with the requirements of 
chapter 402-24 WAC shall be deemed to be in compli- 
ance with the requirements of this section with respect to 
such possession and use. 

(b) NRC contractors operating NRC plants and fa- 
cilities: Any employer who possesses or uses source ma- 
terial, byproduct material, special nuclear material, or 
other radiation sources under a contract with the Nu- 
clear Regulatory Commission for the operation of NRC 
plants and facilities and in accordance with the stan- 
dards, procedures, and other requirements for radiation 
protection established by the commission for such con- 
tract pursuant to the Atomic Energy Act of 1954 as 
amended (42 U.S.C. 2011 et seq.) shall be deemed to be 
in compliance with the requirements of this section with 
respect to such possession and use. 

(c) State licensees or registrants: 

(i) Atomic Energy Act sources. Any employer who 
possesses or uses source material, byproduct material, or 
special nuclear material, as defined in the Atomic En- 
ergy Act of 1954, as amended (42 U.S.C. 2011 et seq.), 
and has registered such sources with, the state shall be 
deemed to be in compliance with the radiation require- 
ments of this section, insofar as his possession and use of 
such material is concerned. 

(ii) Other sources. Any employer who possesses or 
uses radiation sources other than source material, by- 
product material, or special nuclear material, as defined 
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in the Atomic Energy Act of 1954, as amended (42 
U.S.C. 2011 et seq.), and has registered such sources 
with the state shall be deemed to be in compliance with 
the radiation requirements of this section insofar as his 
possession and use of such material is concerned. 

(3) Exposure of individuals to radiation in restricted 
areas. 

(a) Except as provided in subdivision (b) of this sub- 
section, no employer shall possess, use, or transfer 
sources of ionizing radiation in such a manner as to 
cause any individual in a restricted area to receive in any 
period of one calendar quarter from sources in the em- 
ployer's possession or control a dose in excess of the 
limits specified in the following table: 


Rems per 
Calendar 
EXPOSURE IN RESTRICTED AREAS Quarter 
Whole body: Head and trunk; active 
blood—forming organs; lens of eyes; 
or gonads 1 1/4 
Hand and forearms; feet and ankles - — — — — 18 3/4 
Skin of whole body — — 7 1/2 


(b) An employer may permit an individual in a re- 
stricted.area to receive doses to the whole body greater 
than those permitted under subdivision (a) of this sub- 
section, so long as: 

(i) During any calendar quarter the dose to the whole 
body shall not exceed 3 rems; and 

(ii) The dose to the whole body, when added to the 
accumulated occupational dose to the whole body, shall 
not exceed 5 (N-18) rems, where "N" equals the indi- 
vidual's age in years at his last birthday; and 

(iii) The employer maintains adequate past and cur- 
rent exposure records which show that the addition of 
such a dose will not cause the individual to exceed the 
amount authorized in this subdivision. As used in this 
subdivision "Dose to the whole body" shall be deemed to 
include any dose to the whole body, gonad, active blood— 
forming organs, head and trunk, or lens of the eye. 

(c) No employer shall permit any employee who is 
under 18 years of age to receive in any period of one 
calendar quarter a dose in excess of 10 percent of the 
limits specified in the preceding table entitled "exposure 
in restricted areas." 

(d) "Calendar quarter" means any 3—month period 
determined as follows: 

(i) The first period of any year may begin on any date 
in January: Provided, That the second, third and fourth 
periods accordingly begin on the same date in April, 
July, and October, respectively, and that the fourth pe- 
riod extends into January of the succeeding year, if nec- 
essary to complete a 3—month quarter. During the first 
year of use of this method of determination, the first pe- 
riod for that year shall also include any additional days 
in January preceding the starting date for the first pe- 
riod; or | 

(ii) The first period in a calendar year of 13 complete, 
consecutive calendar weeks; the second period in a cal- 
endar year of 13 complete consecutive weeks; the third 
period in a calendar year of 13 complete, consecutive 
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calendar weeks; the fourth period in a calendar year of 
13 complete, consecutive calendar weeks. If at the end of 
a calendar year there are any days not falling within a 
complete calendar week of that year, such days shall be 
included within the last complete calendar week of that 
year. If at the beginning of any calendar year there are 
days not falling within a complete calendar week of that 
year, such days shall be included within the last com- 
plete calendar week of the previous year; or 

(iii) The four periods in a calendar year may consist 
of the first 14 complete, consecutive calendar weeks; the 
next 12 complete, consecutive calendar weeks, the next 
14 complete, consecutive calendar weeks, and the last 12 
complete, consecutive calendar weeks. If at the end of a 
calendar year there are any days not falling within a 
complete calendar week of that year, such days shall be 
included (for purposes of this section) within the last 
complete calendar week of the year. If at the beginning 
of any calendar year there are days not falling within a 
complete calendar week of that year, such days shall be 
included (for purposes of this section) within the last 
complete week of the previous year. 

(ё) No employer shall change the method used by him 
to determine calendar quarters except at the beginning 
of a calendar year. 

(4) Exposure to airborne radioactive material. 

(a) No employer shall possess, use or transport radio- 
active material in such a manner as to cause any em- 
ployee, within a restricted area, to be exposed to 
airborne radioactive material in an average concentra- 
tion in excess of the limits specified in Table I of WAC 
402—24—220, Appendix A. The limits given in Table I 
are for exposure to the concentrations specified for 40 
hours in any workweek of 7 consecutive days. In any 
such period where the number of hours of exposure is 
less than 40 the limits specified in the table may be in- 
creased proportionately. In any such period where the 
number of hours of exposure is greater than 40, the lim- 
its specified in the table shall be decreased 
proportionately. 

(b) No employer shall possess, use, or transfer radio- 
active material in such a manner as to cause any indi- 
vidual within a restricted area, who is under 18 years of 
age, to be exposed to airborne radioactive material in an 
average concentration in excess of the limits specified in 
Table П of WAC 402-24—220, Appendix A. 

For purposes of this subdivision, concentrations may 
be averaged over periods not greater than 1 week. 

(c) "Exposed" as used in this subdivision means that 
the individual is present in an airborne concentration. 
No allowance shall be made for the use of protective 
clothing or equipment, or particle size. 

(5) Precautionary procedures 
monitoring. 

(a) Every employer shall make such surveys as may 
be necessary for him to comply with the provisions in 
this section. "Survey" means an evaluation of the radia- 
tion hazards incident to the production, use, release, dis- 
posal, or presence of. radioactive materials or other 
sources of radiation under a specific set of conditions. 
When appropriate, such evaluation includes a physical 


and personal 
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survey of the location of materials and equipment, and 
measurements of levels of radiation or concentrations of 
radioactive material present. 

(b) Every employer shall supply appropriate personnel 
monitoring equipment, such as film badges, pocket 
chambers, pocket dosimeters, or film rings, to, and shall 
require the use of such equipment by: 

(i) Each employee who enters a restricted area under 
such circumstances that he receives, or is likely to re- 
ceive, a dose in any calendar quarter in excess of 25 
percent of the applicable value specified in subsection 
(3)(a) of this section; and 

(ii) Each employee under 18 years of age who enters a 
restricted area under such circumstances that he re- 
ceives, or is likely to receive a dose in any calendar 
quarter in excess of 5 percent of the applicable value 
specified in subsection (3)(a) of this section; and 

(iii) Each employee who enters a high radiation area. 

(c) As used in this section: 

(i) "Personnel monitoring equipment" means devices 
designed to be worn or carried by an individual for the 
purpose of measuring the dose received (e.g., film 
badges, pocket chambers, pocket dosimeters, film rings, 
etc.); | 

(ii) "Radiation area" means any area, accessible to 
personnel, in which there exists radiation at such levels 
that a major portion of the body could receive in any 1 
hour a dose in excess of 5 millirem, or in any 5 consecu- 
tive days a dose in excess of 100 millirem; and 

(iii) "High radiation area" means any area, accessible 
to personnel, in which there exists radiation at such lev- 
els that a major portion of the body could receive in any 
one hour a dose in excess of 100 millirem. 

(6) Caution signs, labels and signals. 

(а) General. 

(i) Symbols prescribed by this subsection shall use the 
conventional radiation caution colors (magenta or purple 
on yellow background). The symbol prescribed by this 
subsection is the conventional three—bladed design: 
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RADIATION SYMBOL 


1. Cross—hatched area is to be magenta or purple. 
2. Background is to be yellow. 


FIGURE G-10 


(ii) In addition to the contents of signs and labels 
prescribed in this subsection, employers may provide on 
or near such signs and labels any additional information 
which may be appropriate in aiding individuals to mini- 
mize exposure to radiation or to radioactive material. 

(b) Radiation aréa. Each radiation area shall be con- 
spicuously posted with a sign or signs bearing the radia- 
tion caution symbol described in subdivision (a) of this 
subsection and the words: 


CAUTION 
RADIATION AREA 


(c) High radiation area. 

(i) Each high radiation area shall be conspicuously 
posted with a sign or signs bearing the radiation caution 
symbol and the words: 


CAUTION 
HIGH RADIATION AREA 


(ii) Each high radiation area shall be equipped with a 
control device which shall either cause the level of radi- 
ation to be reduced below that at which an individual 
might receive a dose of 100 millirems in 1 hour upon 
entry into the area or shall energize a conspicuous visible 
or audible alarm signal in such a manner that the indi- 
vidual entering and the employer or a supervisor of the 
activity are made aware of the entry. In the case of a 
high radiation area established for a period of 30 days or 
less, such control device is not required. 
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(d) Airborne radioactivity area. 

(i) As used in the provisions of this section, "airborne 
radioactivity area" means: 

(А) Any room, enclosure, or operating area in which 
airborne radioactive materials, composed wholly or 
partly of radioactive material, exist in concentrations in 
excess of the amounts specified in column 1 of Table I of 
WAC 402-24—220, Appendix A. 

(B) Any room, enclosure, or operating area in which 
airborne radioactive materials exist in concentrations 
which, averaged over the number of hours in any week 
during which individuals are in the area, exceed 25 per- 
cent of the amounts specified in column 1 of Table I of 
WAC 402—4—220, Appendix A. 

(ii) Each airborne radioactivity area shall be conspic- 
uously posted with a sign or signs bearing the radiation 
caution symbol described in subdivision (a) of this sub- 
section and the words: 


CAUTION 


AIRBORNE RADIOACTIVITY AREA 


(e) Additional requirements. 

(i) Each area or room in which radioactive material is 
used or stored and which contains any radioactive mate- 
rial (other. than natural uranium or thorium) in any 
amount exceeding 10 times the quantity of such material 
specified in WAC 402-24-230, Appendix B shall be 
conspicuously posted with a sign or signs bearing the ra- 
diation caution. symbol described in subdivision (a) of 
this subsection and the words: 


CAUTION 
RADIOACTIVE MATERIALS 


(ii) Each area or room in which natural uranium or 
thorium is used or stored in an amount exceeding 100 
times the quantity of such material specified in chapter 
402-24 WAC shall be conspicuously posted with a sign 
or signs bearing the radiation caution symbol described 
in subdivision (a) of this subsection and the words: 


CAUTION 


RADIOACTIVE MATERIALS 


(f) Containers. 

(i) Each container in which is transported, stored, or 
used a quantity of any radioactive material (other than 
natural uranium or thorium) greater than the quantity 
of such material specified in WAC 402-24-—230, Appen- 
dix B shall bear a durable, clearly visible label bearing 
the radiation caution symbol described in subdivision (a) 
of this subsection and the words: 


CAUTION 
RADIOACTIVE MATERIALS 


(ii) Each container in which natural uranium or tho- 
rium is transported, stored, or used in a quantity greater 
than 10 times the quantity specified in WAC 402-24— 
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230, Appendix B shall bear a durable, clearly visible la- 
bel bearing the radiation caution symbol described in 
subdivision (a) of this subsection and the words: 


CAUTION 


RADIOACTIVE MATERIALS 


(iii) Notwithstanding the provisions of items (i) and 
(ii) of this subdivision a label shall not be required: 

(A) If the concentration of the material in the con- 
tainer does not exceed that specified in column 2 of Ta- 
ble I of WAC 402—24-220, Appendix А. 

(B) For laboratory containers, such as beakers, flasks, 
and test tubes, used transiently in laboratory procedures, 
when the user is present. 

(iv) Where containers are used for storage, the labels 
required in this subdivision shall state also the quantities 
and kinds of radioactive materials in the containers and 
the date of measurement of the quantities. 

(7) Immediate evacuation warning signal. 

(a) Signal characteristics. 

(i) The signal shall be a midfrequency complex sound 
wave amplitude modulated at а subsonic frequency. The 
complex sound wave in free space shall have a funda- 
mental frequency f' between 450 and 500 hertz (Hz) 
modulated at a subsonic rate between 4 and 5 hertz. 

(ii) The signal generator shall not be less than 75 
decibels at every location where an individual may be 
present whose immediate, rapid, and complete evacua- 
tion is essential. 

(ш) A sufficient number of signal units shall be in- 
stalled such that the requirements of item (i) of this 
subdivision are met at every location where an individual 
may be present whose immediate, rapid, and complete 
evacuation is essential. 

(iv) The signal shall be unique in the plant or facility 
in which it is installed. 

(v) The minimum duration of the signal shall be suf- 
ficient to insure that all affected persons hear the signal. 

(vi) The signal-generating system shall respond auto- 
matically to an initiating event without requiring any 
human action to sound the signal. 

(b) Design objectives. 

(i) The signal-generating system shall be designed to 
incorporate components which enable the system to 
produce the desired signal each time it is activated 
within one-half second of activation. 

(ii) The signal-generating system shall be provided 
with an automatically activated secondary power supply 
which is adequate to simultaneously power all emer- 
gency equipment to which it is connected, if operation 
during power failure is necessary, except in those sys- 
tems using batteries as the primary source of power. 

(iii) All components of the signal-generating system 
shall be located to provide maximum practicable protec- 
tion against damage in case of fire, explosion, corrosive 
atmosphere, or other environmental extremes consistent 
with adequate system performance. 

(iv) The signal-generating system shall be designed 
with the minimum number of components necessary to 
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make it function as intended, and should utilize compo- 
nents which do not require frequent servicing such as 
lubrication or cleaning. 

(v) Where several activating devices feed activating 
information to a central signal generator, failure of any 
activating device shall not render the signal-generator 
system inoperable to activating information from the re- 
maining devices. 

(vi) The signal-generating system shall be designed to 
enhance the probability that alarm occurs only when 
immediate evacuation is warranted. The number of false 
alarms shall not be so great that the signal will come to 
be disregarded and shall be low enough to minimize 
personal injuries or excessive property damage that 
might result from such evacuation. 

(c) Testing. 

(i) Initial tests, inspections, and checks of the signal- 
generating system shall be made to verify that the fabri- 
cation and installation were made in accordance with 
design plans and specifications and to develop a thor- 
ough knowledge of the performance of the system and 
all components under normal and hostile conditions. 
~ Gi) Once the system has been placed in service, peri- 
odic tests, inspections, and checks shall be made to min- 
imize the possibility of malfunction. 

(iii) Following significant alterations or revisions to 
the system, tests and checks similar to the initial instal- 
lation tests shall be made. 

(iv) Tests shall be designed to minimize hazards while 
conducting the tests. 

(v) Prior to normal operation the signal-generating 
system shall be checked physically and functionally to 
assure reliability and to demonstrate accuracy and per- 
formance. Specific tests shall include: 

(A) АП power sources. 

(B) Calibration and calibration stability. 

(C) Trip levels and stability. 

(D) Continuity of function with loss and return of re- 
quired services such as AC or DC power, air pressure, 
etc. 

(E) АП indicators. 

(F) Trouble indicator circuits and signals, where used. 

(G) Air pressure (if used). 

(H) Determine that sound level of the signal is within 
the limit of item (a)(ii) of this subsection at all points 
that require immediate evacuation. 

(vi) In addition to the initial startup and operating 
tests, periodic scheduled performance tests and status 
checks must be made to insure that the system is at all 
times operating within design limits and capable of the 
required response. Specific periodic tests or checks or 
both shall include: 

(A) Adequacy of signal activation device. 

(B) АП power sources. 

(C) Function of all alarm circuits and trouble indica- 
tor circuits including trip levels. 

(D) Air pressure (if used). 

(E) Function of entire system including operation 
without power where required. 
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(F) Complete operational tests including sounding of 
the signal and determination that sound levels are 
adequate. 

(vii) Periodic tests shall be scheduled on the basis of 
need, experience, difficulty, and disruption of operations. 
The entire system should be operationally tested at least 
quarterly. 

(viii) All employees whose work may necessitate their 
presence in an area covered by the signal shall be made 
familiar with the actual sound of the signal—preferably 
as it sounds at their work location. Before placing the 
system into operation, all employees normally working in 
the area shall be made acquainted with the signal by 
actual demonstration at their work locations. 

(8) Exceptions from posting requirements. Notwith- 
standing the provisions of subsection (6) of this section: 

(a) А room or area is not required to be posted with a 
caution sign because of the presence of a sealed source, 
provided the radiation level 12 inches from the surface 
of the source container or housing does not exceed 5 
millirem per hour. 

(b) Rooms or other areas in onsite medical facilities 
are not required to be posted with caution signs because 
of the presence of patients containing radioactive mate- 
rial, provided that there are personnel in attendance who 
shall take the precautions necessary to prevent the expo- 
sure of any individual to radiation or radioactive mate- 
rial in excess of the limits established in the provisions of 
this section. 

(c) Caution signs are not required to be posted at ar- 
eas or rooms containing radioactive materials for periods 
of less than 8 hours: Provided, That 

(i) The materials are constantly attended during such 
periods by an individual who shall take the precautions 
necessary to prevent the exposure of any individual to 
radiation or radioactive materials in excess of the limits 
established in the provisions of this section; and 

(ii) Such area or room is subject to the employer's 
control. 

(9) Exemptions for radioactive materials packaged for 
shipment. Radioactive materials packaged and labeled in 
accordance with regulations of the Department of 
Transportation published in 49 CFR Chapter I, are ex- 
empt from the labeling and posting requirements of this 
section during shipment, provided that the inside con- 
tainers are labeled in accordance with the provisions of 
subsection (6) of this section. 

(10) Instruction of personnel, posting. 

(a) Employers regulated by the Nuclear Regulatory 
Commission shall be governed by 10 CFR Part 20 stan- 
dards. Employers conducting business in Washington 
state shall be governed by the requirements of the laws 
and regulations of the state. All other employers shall be 
regulated by the following: 

(b) АП individuals working in or frequenting any por- 
tion of a radiation area shall be informed of the occur- 
rence of radioactive materials or of radiation in such 
portions of the radiation area; shall be instructed in the 
safety problems associated with exposure to such mate- 
rials or radiation and in precautions or devices to mini- 
mize exposure; shall be instructed in the applicable 
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provisions of this section for the protection of employees 
from exposure to radiation or radioactive materials; and 
shall be advised of reports of radiation exposure which 
employees may request pursuant to the regulations in 
this section. 

(c) Each employer to whom this section applies shall 
post a current copy of its provisions and a copy of the 
operating procedures applicable to the work conspicu- 
ously in such locations as to insure that employees 
working in or frequenting radiation areas will observe 
these documents on the way to and from their place of 
employment, or shall keep such documents available for 
examination of employees upon request. 

(11) Storage of radioactive materials. Radioactive 
materials stored in а nonradiation area shall be secured 
against unauthorized removal from the place of storage. 

(12) Waste disposal. No employer shall dispose of ra- 
dioactive material except as provided for in WAC 402- 
24-130. 

(13) Notification of incidents. 

(a) Immediate notification. Each employer shall im- 
mediately notify the industrial hygiene section, division 
of industrial safety and health for employees not pro- 
tected by the Nuclear Regulatory Commission by means 
of 10 CFR Part 20; subsection (2)(b) of this section by 
telephone or telegraph of any incident involving radia- 
tion which may have caused or threatens to cause: 

(i) Exposure of the whole body of any individual to 25 
rems or more of radiation; exposure of the skin of the 
whole body of any individual to 150 rems or more of ra- 
diation; or exposure of the feet, ankles, hands, or fore- 
arms of any individual to 375 rems or more of radiation; 
or 

(ii) The release of radioactive material in concentra- 
tions which, if averaged over a period of 24 hours, would 
exceed 5,000 times the limit specified for such materials 
in Table II of WAC 402-24-220, Appendix A. 

(iii) A loss of 1 working week or more of the opera- 
tion of any facilities affected; or 

(iv) Damage to property in excess of $100,000. 

(b) Twenty-four hour notification. Each employer 
shall within 24 hours following its occurrence notify the 
industrial hygiene section, division of industrial safety 
and health, for employees not protected by the Nuclear 
Regulatory Commission by means of 10 CFR Part 20; 
subsection (2)(b) of this section, by telephone or tele- 
graph of any incident involving radiation which may 
have caused or threatens to cause: 

(i) Exposure of the whole body of any individual to 5 
rems or more of radiation; exposure of the skin of the 
whole body of any individual to 30 rems or more of ra- 
diation; or exposure of the feet, ankles, hands, or fore- 
arms to 75 rems or more of radiation; or 

(ii) A loss of 1 day or more of the operation of any 
facilities; or 

(iii) Damage to property in excess of $10,000. 

(14) Reports of overexposure and excessive levels and 
concentrations. 

(a) In addition to any notification required by subsec- 
tion (13) of this section each employer shall make a re- 
port in writing within 30 days to the industrial hygiene 


(1990 Ed.) 


296-62-09004 


section division of industrial safety and health, for em- 
ployees not protected by the Nuclear Regulatory Com- 
mission by means of 10 CFR Part 20; or under 


subsection (2)(b) of this section, of each exposure of an 


individual to radiation or concentrations of radioactive 
material in excess of any applicable limit in this section. 
Each report required under this subdivision shall. de- 
scribe the extent of exposure of persons to radiation or 
to radioactive material; levels of radiation and concen- 
tration of radioactive material involved, the cause of the 
exposure, levels of concentrations; and corrective steps 
taken or planned to assure against a recurrence. 

(b) In any case where an employer is required pursu- 
ant to the provisions of this subsection to report to the 
industrial hygiene section, division of industrial safety 
and health, any exposure of an individual to radiation or 
to concentrations of radioactive material, the employer 
shall also notify such individual of the nature and extent 
of exposure. Such notice shall be in writing and shall 
contain the following statement: "You should preserve 
this report for future reference." 

(15) Records. Е 

(а) Every employer shall maintain records of the ra- 
diation exposure of all employees for whom personnel 
monitoring is required under subsection (5) of this sec- 
tion and advise each of his employees of his individual 
exposure on at least an annual basis. 

(b) Every employer shall maintain records in the same 
units used in tables in subsection (2) of this section and 
WAC 402—24-220, Appendix А. 

(16) Disclosure to former employee of individual 
employee's record. 

(a) At the request of a former employee an employer 
shall furnish to the employee a report of the employee's 
exposure to radiation as shown in records maintained by 
the employer pursuant to subdivision (15)(a) of this sec- 
tion. Such report shall be furnished within 30 days from 
the time the request is made, and shall cover each cal- 
endar quarter of the individual's employment involving 
exposure to radiation or such lesser period as may be re- 
quested by the employee. The report shall also include 
the results of any calculations and analysis of radioactive 
material deposited in the body of the employee. The re- 
port shall be in writing and contain the following state- 
ment: "You should preserve this report for future 
reference." 

(b) The former employee's request should include ap- 
propriate identifying data, such as social security num- 
ber and dates and locations of employment. 

(17) (Reserved) 

(18) Radiation standards for mining. 

(a) For the purpose of this subsection, a "working 
level" is defined as any combination of radon daughters 
in 1 liter of air which will result in the ultimate emission 
of 1.3 X 10° million electron volts of potential alpha en- 
ergy. The numerical value of the "working level" is de- 
rived from the alpha energy released by the total decay 
of short-lived radon daughter products in equilibrium 
with 100 picocuries of radon 222 per liter of air. A 
working level month is defined as the exposure received 
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by a worker breathing air at one working level concen- 
tration for 4-1/3 weeks of 40 hours each. 

(b) Occupational exposure to radon daughters in 
mines shall be controlled so that no individual will re- 
ceive an exposure of more than 2 working level months 
in any calendar quarter and no more than 4 working 
level months in any calendar year. Actual exposures 
shall be kept as far below these values as practicable. 

(с)(1) For uranium mines, records of environmental 
concentrations in the occupied parts of the mine, and of 
the time spent in each area by each person involved in 
an underground work shall be established and main- 
tained. These records shall be in sufficient detail to per- 
mit calculations of the exposures, in units of working 
level months, of the individuals and shall be available for 
inspection by the industrial hygiene section, division of 
safety and health or.their authorized representatives. 

(ii) For other than uranium mines and for surface 
workers in all mines, item (i) of this subdivision will be 
applicable: Provided, however, That if no environmental 
sample shows a concentration greater than 0.33 working 
level in any occupied part of the mine, the maintenance 
of individual occupancy records and the calculation of 
individual exposures will not be required. 

(d)(i) At the request of an employee (or former em- 
ployee) a report of the employee's exposure to radiation 
as shown in records maintained by the employer pursu- 
ant to subdivision (c) of this subsection shall be fur- 
nished to him. The report shall be in writing and contain 
the following statement: 

"This report is furnished to you under the provisions 
of the state of Washington, Ionizing Radiation Safety 
and Health Standards (chapter 296-62 WAC). You 
should preserve this report for future reference." 

(ii) The former employee's request should include ap- 
propriate identifying data, such as Social Security num- 
ber and dates and locations of employment. See tables in 
WAC 402-24—220, Appendix А and 402-24—230, Ap- 
pendix B. 

[Statutory Authority: RCW 49.17.040 and 49.17.050. 85-01-022 (Or- 


der 84—24), $ 29662-09004, filed 12/11/84; Order 75-15, $ 296-62— 
09004, filed 4/18/75.] 


WAC 296-62-09005  Nonionizing radiation. (1) In- 
troduction. Employees shall be protected from exposure 
to hazardous levels of nonionizing radiation. Health 
standards have been established for ultraviolet, 
radiofrequency/microwave, and laser radiations which 
shall be used to promote a healthful working environ- 
ment. These standards refer to levels of nonionizing ra- 
diation and represent conditions under which it is 
believed that nearly all workers may be repeatedly ex- 
posed day after day without adverse effects. They are 
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based on the best available information from experimen- 
tal studies. Because of the wide variations in individual 
susceptibility, exposure of an occasional individual at, or 
even below, the permissible limit, may result in discom- 
fort, aggravation of a preexisting condition, or physio- 
logical damage. 

(a) Permissible exposure limits (PELs) refer to a time 
weighted average (TWA) of exposure for an 8—hour 
work day within a 40—hour workweek. Exceptions are 
those limits which are given a ceiling value. 

(b) These PELs should be interpreted and applied 
only by technically qualified persons. 

(c) Ceiling value. There are nonionizing radiations 
which produce physiological responses from short intense 
exposure and the PELs for these radiations are more 
appropriately based on this particular hazard. Nonioniz- 
ing radiations with this type of hazard are best con- 
trolled by a ceiling value which is a maximum level of 
exposure which shall not be exceeded. 

(2) The employer shall establish and maintain a pro- 
gram for the control and monitoring of nonionizing ra- 
diation hazards. This program shall provide employees 
adequate supervision, training, facilities, equipment, and 
supplies, for the control and assessment of nonionizing 
radiation hazards. 

(3) Radiofrequency/microwave radiation permissible 
exposure limits. 

(a) Definition: "Partial body exposure" means the 
case in which only the hands and forearms or the feet 
and legs below the knee are exposed. 

(b) Warning symbol. 

(i) The warning symbol for radiofrequency/micro- 
wave radiation shall consist of a red isosceles triangle 
above an inverted black isosceles triangle, separated and 
outlined by an aluminum color border. The words 
"Warning — Radiofrequency/microwave radiation haz- 
ard" shall appear in the upper triangle. See Figure 1. 

(ii) All areas where entry may result in an exposure to 
radiofrequency/microwave radiation in excess of the 
PEL shall have a warning symbol prominently displayed 
at their entrance. 

(iii) American National Standard Safety Color Code 
for Marking Physical Hazards and the Identification of. 
Certain Equipment, Z53.1—1953, shall be used for color 
specification. All lettering and the border shall be of 
aluminum color. 

(iv) The inclusion and choice of warning information 
or precautionary instructions is at the discretion of the 
user. If such information is included it shall appear in 
the lower triangle of the warning symbol. 
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AED DACKGROUNO 


ALUMINUM LETTERS 


ABRE Y 


INSERT WARNING DATA OR 
INSTRUCTIONS IH THIS AREA 


ALCUMINUM. 
СЕ ^N 
М. L- LETTERS 
WY fS BLACK BACKGROUND 


|. Piace handling and mounting instructions on reverse side. 
2. D = Scaling Unit. 
3, Lettering: Ratio of letter height to thickness of letter lines. 


5 to 1 Large 
6 to 1 Medium 
4 to 1 Small 
6 to 1 Medium 


Upper triangle: 


Lower triangle: 


4. Symbol is square, triangles arc right-angle isosceles. 


Figure 1 
Radiofrequency/Microwave Radiation Hazard Warning Symbol 


(c) These PELs refer to radiofrequency/microwave 
radiation exposures in the frequency range of 300 kHz 
to 100 GHz. Based on current knowledge, it is believed 
that workers may be exposed at these PELs without ad- 
verse health effects. 

(i) Table I gives the PELs in terms of the mean 
squared electric (Е?) and magnetic (Н?) field strengths 
and in terms of the equivalent plane-wave free-space 
power density, as a function of frequency. 

(ii) The average exposure for any 6 minute (0.1 hour) 
period shall not exceed the PEL. 

(iii) Measurements shall be made at distances of 5 cm 
or greater from any object. 

(iv) For mixed or broadband fields at a number of 
frequencies for which there are different PELs, the frac- 
tion of the PEL incurred within each frequency interval 
shall be determined and the sum of these fractions shall 
not exceed unity. 

(v) PELs given in Table I for frequencies between 300 
kHz and 1 GHz may be exceeded for partial body ex- 
posures if the output power of the radiating device is 7 
watts or less. 


Table I. Radiofrequency / Microwave Radiation 
Permissible Exposure Limits (PELs). 


Electric Field Magnetic Field 

Frequency(f) Power Density* Strength Squared* Strength Squared* 
mW/em? V? Im? A? [m? 

0.3 to 3 MHz 100 2 400,000 2) 2.5 ә 
3 to 30 MHz 900/f 4000(900/f^) 0.025(900/f^) 
30 to 300 MHz 1.0 4000 0.025 
300 to 1500 MHz f/300 4000(f/300) 0.025(f/300) 
1.5 to 100 GHz 5.0 20,000 0.125 


Note: f=frequency (MHz) 
* Ceiling value 
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(4) Laser radiation permissible exposure limits. 

(a) Definitions. 

(i) "Diffuse reflection" means a change of the spatial 
distribution of a beam of radiation when it is reflected in 
many directions by a surface or medium. 

(ii) "Specular reflection" means a  mirrorlike 
reflection. 

(iii) "Accessible radiation" means laser radiation to 
which human access is possible. 

(b) АП lasers and laser systems shall be classified in 
accordance with the Federal Laser Product Performance 
Standards (21 CFR 1040.10) or, if manufactured prior 
to August 2, 1976, in accordance with ANSI Z136.1— 
1980. 

(i) Class I. Laser systems that are considered to be 
incapable of producing damaging radiation levels and 
are thereby exempt from control measures. This is a no 
hazard category. 

(ii) Class II. Visible wavelength laser systems that 
have a low hazard potential because of the expected 
aversion response. There is some possibility of injury if 
stared at. This is a low hazard category. 

(ii) Class III. Laser systems in which intrabeam 
viewing of the direct beam or specular reflections of the 
beam may be hazardous. This class is further subdivided 
into Ша and IIIb. This is a moderate hazard category. 

(iv) Class IV. Laser systems whose direct or diffusely 
reflected radiation may be hazardous and where the 
beam may constitute a fire hazard. Class IV systems re- 
quire the use of controls that prevent exposure of the eye 
and skin to specular or diffuse reflections of the beam. 
This is a high hazard category. 

(c) Warning signs and classification labels shall be 
prepared in accordance with 21 CFR 1040.10 when 
classifying lasers and laser systems, and ANSI Z136.1 — 
1980 when using classified lasers and laser systems. АП 
signs and labels shall be conspicuously displayed. 

(i) The signal word "cAuTION" shall be used with all 
signs and labels associated with Class II and Class IIIa 
lasers and laser systems. 

(ii) The signal word "DANGER" shall be used with all 
signs and labels associated with Class Ib and Class IV 
lasers and laser systems. 

(d) Personal protective equipment shall be provided at 
no cost to the employee and shall be worn whenever op- 
erational conditions or maintenance of lasers may result 
in a potentially hazardous exposure. 

(i) Protective eyewear shall be specifically designed 
for protection against radiation of the wavelength and 
radiant energy of the laser or laser system. Occular ex- 
posure shall not exceed the recommendations of ANSI 
Z136.1 — 1980. 

(ii) For Class IV lasers and laser systems protective 
eyewear shall be worn for all operational conditions or 
maintenance which may result in exposures to laser 
radiation. 

(e) Engineering controls shall be used whenever feasi- 
ble to reduce the accessible radiation levels for Class IV 
lasers and laser systems to a lower classification level. 
These controls may include, but are not limited to: Pro- 
tective housings, interlocks, optical system attenuators, 
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enclosed beam paths, remote controls, beam stops, and 
emission delays with audible warnings. 

(f) All employees who may be exposed to laser radia- 
tion shall receive laser safety training. The training shall 
ensure that the employees are knowledgeable of the po- 
tential hazards and control measures for the laser equip- 
ment in use. 

(5) Ultraviolet radiation. 

(а) These permissible exposure limits refer to ultravi- 
olet radiation in the spectral region between 200 and 400 
nanometer (nm) and represent conditions under which it 
is believed that nearly all workers may be repeatedly ex- 
posed without adverse effect. These values for exposure 
of the eye or the skin apply to ultraviolet radiation from 
arcs, gas, and vapor discharges, and incandescent 
sources, but do not apply to ultraviolet lasers or solar 
radiation. These levels should not be used for determin- 
ing exposure of photosensitive individuals to ultraviolet 
radiation. These values shall be used in the control of 
exposure to continuous sources where the exposure rela- 
tion shall not be less than 0.1 sec. 

(b) The permissible exposure limit for occupational 
exposure to ultraviolet radiation incident upon skin or 
eye where irradiance values are known and exposure 
time is controlled are as follows: 

(i) For the near ultraviolet spectral region (320 to 400 
nanometer (nm)) total irradiance incident upon the un- 
protected skin or eye shall not exceed milliwatt/sq. cen- 
timeter for periods greater than 10° seconds 
(approximately 16 minutes) and for exposure times less 
than 103 seconds shall not exceed one Joules/sq. 
centimeter. 

(ii) For the actinic ultraviolet spectral region (200 — 
315 nm), radiant exposure incident upon the unprotected 
skin or eye shall not exceed the values given in Table 4 
within an 8—hour period. 

(iii) To determine the effective irradiance of a broad- 
band source weighted against the peak of the spectral 
effectiveness curve (270 nanometer (nm)), the following 
weighting formulas shall be used. 


Feff = У (E-Lambda) (S—Lambda) 
(Delta- Lambda) 
Where: 

Бе = effective irradiance relative to a 
monochromatic source at 270nm 

E-Lambda = spectral irradiance in Watts/sq. 
centimeter /nanometer. 

S-Lambda = relative spectral effectiveness 
(unitless) 


Delta-Lambda band width in nanometers 


(iv) Permissible exposure time in seconds for exposure 
to actinic ultraviolet radiation incident upon the unpro- 
tected skin or eye may be computed by dividing 0.003 
Joules/sq. centimeter by Feff in Watts/sq. centimeter. 
The exposure time may also be determined using Table 
5 which provides exposure times corresponding to effec- 
tive irradiances in uW /стг. 
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TABLE 4 
Relative 
PEL Spectral 
Wavelength millijoules/sq. Effectiveness 
nanometer centimeters S Lambda 
200 100 0.03 
210 40 0.075 
220 | 25 0.12 
230 16 0.19 
240 10 0.30 
250 7.0 0.43 
254 6.0 0.5 
260 4.6 0.65 
270 3.0 1.0 
280 3.4 0.88 
290 4.7 0.64 
300 10 0.30 
305 . 50 0.06 
310 200 0.015 
315 1000 0.003 
TABLE 5 
Duration 
of Exposure Effective Irradiance 
Per Day “eff (uW / cm?) 
ЖОГОРК EN esae Ya e d 0.1 
AUNTS. лий И йак ыж he Me Rc e E OY RS 0.2 
РЛЕР 0.4 
li dh. а De ai QU 0.8 
L/2 hf. soda eerie ee DOR ERES 1.7 
ТЭА “эделе шеф к в жш ири 3.3 
0. а: «ox ete шакка eR Baa ta ee tals 5 
ni MERCI 10 
lumi. SEES Ag ep AV Re arre Nota 50 
305886... шыбак REIP EE 100 
l0:8eG. . ubere A Ie Rx e 300 
lwséQc — quse Фк RUP QM 3,000 
Q:5.S6C.. каз Ca ers CARCER TS eh 6,000 
Oude SECs a Tart LC езу e eG 30,000 
TABLE 6 


Densities and Transmissions (in Percent); also Tol- 
erances in Densities and Transmissions of Various 
Shades of Glasses for Protection Against Injurious 
Rays 


(Shades 3 to 8, inclusive, are for use in goggles, shades 10 to 14, 
inclusive, for welder's helmets and face shields) 


[CODIFICATION NOTE: The graphic presentation of this table 
has been varied slightly in order that it would fall within the 
printing specifications for the Washington Administrative Code. 
In the following table, the original table had columns relating to 
(1) "Optical Density" which is now "Part 1," (2) "Total Visible 
Luminous Transmittance" and "Maximum total Infrared" which 
are now "Part 2," (3) "Maximum Ultraviolet Transmission" 
which is now "Part 3," and (4) "Recommended Uses" which is 
now "Part 4." These columns were all positioned side by side. In 
the new WAC format these are split up into four separate tables.] 
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Optical Density 


Shade Minimum Standard Maximum 
No. O.D. O.D. O.D. 
3.0 .64 .857 1.06 
4.0 1.07 1.286 1.49 
5.0 1.50 1.714 1.92 
6.0 1.93 2.143 2.35 
7.0 2.36 2.572 2.78 
8 2.79 3.000 3.21 
9 3.22 3.429 3.63 

10 3.64 3.857 4.06 

11 4.07 4.286 4.49 

12 4.50 4.715 4.92 

13 4.93 5.143 5.35 

14 5.36 5.571 5.78 

TABLE 6--Part 2 
Total Visible 
Luminous Transmittance Maximum 
Total 

Shade Maximum Standard Minimum Infrared 
No % % % % 
3.0 22.9 13.9 8.70 9.0 
4.0 8.51 5.18 3.24 5.0 
5.0 3.16 1.93 1.20 2.5 
6.0 1.18 72 .45 1.5 
7.0 .44 ‚27 17 1.3 
8 ‚162 .100 .062 1.0 
9 .060 _ 037 ‚023 8 

10 .0229 .0139 .0087 6 

11 .0085 .0052 .0033 ‚5 

12 ‚0032 ‚0019 0012 5 

13 .00118 .00072 00045 E! 

14 .00044 .00027 00017 3 
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TABLE 6--Part 3 


Maximum Ultraviolet 


Transmission 
Shade 313mu — 334mu  365mu 405ти 
No. % 9b % % 
3.0 ‚2 2 ‚5 1.0 
4.0 2 2 5 1.0 
5.0 2 B 2 5 
6.0 3l Л Л 5 
7.0 1 1 1 5 
8 1 1 1 5 
9 1 1 1 5 
10 1 1 Л 5 
11 05 :05 05 1 
12 05 ‚05 05 1 
13 05 ‚05 05 1 
14 ‚05 ‚05 ‚05 Л 
TABLE 6--Рагі 4 
Shade 
No. Recommended Uses 
3.0 Glare of reflected sunlight from snow, 
water, sand, etc., stray light from cut- 
ting and welding metal pouring and 
work around furnaces and foundries. 
4.0 
5.0 Light acetylene cutting and welding; 
light electric spot welding. 
6.0 
7.0 Acetylene cutting and medium welding; 
arc welding up to 30 amperes. 
8 
9 Heavy acetylene welding; arc cutting 
and welding between 30 and 75 
amperes. 
10 
11 Arc cutting and welding between 75 
and 200 amperes. 
12 
13 Arc cutting and welding between 200 
and 400 amperes. 
14 Arc cutting and welding above 400 am- 


peres. 
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a. American Standard Safety Code for the Protection 
of Heads, Eyes, and Respiratory Organs. 


b. Standard density is defined as the logarithms (base 
10) of the reciprocal of the transmission. Shade 
number is determined by the density according to 
the relations: 


Shade number = 7/3 density + 1 with tolerances 
as given in the table. 


Note: Safety glasses are available with lenses which protect the eyes 
against ultraviolet radiation. 


[Statutory Authority: RCW 49.17.040 and 49.17.050. 85-01-022 (Ог- 
der 84—24), $ 296-62-09005, filed 12/11/84. Statutory Authority: 
RCW 49.17.040. 80-16-029 (Order 80—22), $ 296-62-09005, filed 
10/31/80. Statutory Authority: RCW 49.17.040, 49.17.050 and 49- 
.17.240. 80-11-010 (Order 80—14), $ 296-62-09005, filed 8/8/80; 
Order 73—3, $ 296-62-09005, filed 5/7/73.] 


WAC 296-62-09007 Pressure. (1) Workmen ex- 
posed to pressures above normal atmospheric pressure 
which may produce physiological injury shall adhere to 
decompression schedules or other tables as are or may be 
adopted by the department of labor and industries: for 
example, state of Washington "safety standards for 
compressed air work" and "safety regulations for scuba 
diving." The employer shall provide and supervise the 
use of decompression equipment and schedules in ac- 
cordance with applicable requirements. 

(2) If no specific requirements prevail for an unusual 
condition, a plan based on the recommendations of pro- 
fessionally qualified advisors, experienced with hazards 
associated with such exposures, shall be followed by both 
the employer and employee. 


[Order 73-3, § 29662-09007, filed 5/7/73.] 


WAC 296-62-09009 Vibration. Reasonable precau- 
tions shall be taken to protect workmen against the haz- 
ardous effects of unavoidable exposure to vibrations. 


[Order 73-3, $ 296—62—09009, filed 5/7/73.] 


WAC 296-62-09013 Temperature, radiant heat, or 
temperature-humidity combinations. (1) Workmen sub- 
jected to temperature extremes, radiant heat, humidity, 
or air velocity combinations which, over a period of time, 
are likely to produce physiological responses which are 
harmful shall be afforded protection by use of adequate 
controls, methods or procedures, or protective clothing. 
This shall not be construed to apply to normal occupa- 
tions under atmospheric conditions which may be ex- 
pected in the area except that special provisions which 
are required by other regulations for certain areas or 
occupations shall prevail. 


[Order 73-3, $ 296—62—09013, filed 5/7/73.] 


PART K--HEARING CONSERVATION 


WAC 296-62-09015 Hearing conservation. The 
employer shall administer a continuing effective hearing 
conservation program, as described in WAC 296-62- 
09015 through 296-62—09055 whenever employee noise 
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exposures equal or exceed an 8—hour time-weighted av- 
erage (TWA) sound level of 85 decibels (dB) measured 
on the A-scale weighting at slow response or, equiva- 
lently, a noise dose of fifty percent. For purposes of the 
hearing conservation program, employee noise exposures 
shall be computed in accordance with WAC 296—62— 
09055, Appendix E: Noise exposure computation, with- 
out regard to any attenuation provided by the use of 
personal protective equipment. 


[Statutory Authority: RCW 49.17.040 and 49.17.050. 83-24-013 (Or- 
der 83—34), § 296-62-09015, filed 11/30/83; 82-03-023 (Order 82- 
1), $ 296-62-09015, filed 1/15/82.] 


WAC 296-62-09017 Definitions. These definitions 
apply to the following terms as used in WAC 296-62- 
09015 through 296—62-09055. 

(1) Audiogram — A chart, graph, or table resulting 
from an audiometric test showing an individual's hearing 
threshold levels as a function of frequency. 

(2) Audiologist — A professional, specializing in the 
study and rehabilitation of hearing, who is certified by 
the American Speech, Hearing, and Language Associa- 
tion or licensed by a state board of examiners. 

(3) Baseline audiogram — The audiogram against 
which future audiograms are compared. 

(4) Criterion sound level — А sound level of 90 
decibels. 

(5) Decibel (dB) — Unit of measurement of sound 
level. 

(6) Hertz (Hz) — Unit of measurement of frequency, 
numerically equal to cycles per second. 

(7) Impulsive or impact noise — Noise levels which in- 
volve maxima at intervals greater than one second. 
Where the intervals are less than one second, the noise 
levels shall be considered continuous. 

(8) Medical pathology — A disorder or disease. For 
purposes of this regulation, a condition or disease affect- 
ing the ear, which should be treated by a physician 
specialist. 

(9) Noise dose — The ratio, expressed as a percentage, 
of (a) the time integral, over a stated time or event, of 
the 0.6 power of the measured SLOW exponential time- 
averaged, squared A-weighted sound pressure and (b) 
the product of the criterion duration (8 hours) and the 
0.6 power of the squared sound pressure corresponding 
to the criterion sound level (90 dB). 

(10) Noise dosimeter — An instrument that integrates 
a function of sound pressure over a period of time in 
such a manner that it directly indicates a noise dose. 

(11) Otolaryngologist — A physician specializing in 
diagnosis and treatment of disorders of the ear, nose and 
throat. 

(12) Representative exposure — Measurements of an 
employee's noise dose or 8-hour time—weighted average 
sound level that the employer deems to be representative 
of the exposure of other employees in the workplace. 

(13) Standard threshold shift — A hearing level 
change, relative to the baseline audiogram, of an average 
of 10 dB or more at 2000, 3000, and 4000 Hz in either 
ear. 


(1990 Ed.) 


